LIVERWORTS OF THE WESTERN HIMALAYAS 
AND THE PANJAB PLAIN 

(ILLUSTRATED) 

PART I 


SHIV RAM KASHYAP, B.A., M.Sc., I.E.S., 

PKOFESSOE OF BOTANY, PANJAB UNIVEESITY, 
LAHORE 


1929 


PUBLISHED BY 

TKe University of tlie Panjab, Lahore. 




PREFACE. 


The only comprehensive work on Iiidiari Liverworts was 
published by Mitten in 1860 (Jour. Linn. Soc. Vol. V. No. 18,19). 
His paper, however, gives only the names of the species already 
known, and descriptions are given only in the case of new 
species. Since then many more species have been described, 
specially by Stephani in his “ Species Hepaticarurn,’' the last 
volume of which was published in 1926. The descriptions 
in both these works are in Latin, and whereas the former 
work is very old and out of date? the latter, dealing as it does 
with the liverworts of the whole world, is too large and 
costly and, therefore, beyond the reach of the ordinary 
student. Both these works are without illustrations. It is highly 
desirable that a handy volume should be available on the Indian 
species of this fascinating group. For many years the writer has 
been observing and collecting these plants in the Himalayas 
and has described a number of new species. The present 
work has been undertaken to bring together the desorptions of 
all the species which have been seen by the writer in the 
Himalayas West of Nepal and the Punjab Plain, and to these 
has been added a number of species not seen by the writer but 
given by Stephani in ’‘Species Hepaticarum*’ as occurring within 
this area. This work, therefore, should form the groundwork for a 
more intensive study of these plants. Many excellent works 
dealing with the local Liverwort Flora of European countries are 
available in English and other European languages, and it is the 
hope of the writer that the present little volume may lead to an 
increased interest in the plants of this group occurring in India 
when more detailed works would no doubt be forthcoming. 

The present volume deals with the Anthocer (dales, MarGhanii- 
ales, Siduieroccirpcd^^^ and the Anacrogijncnis Jungermanniales. 
The se|cond volume would deal with the Acrogynous Junge^anan- 
niales. It may be possible by and by to produce a work dealing 
with the Liverworts of the whole of India, but this requires large 
collections from the Eastern Himalayas and South India which 
are particularly rich in foliose forms. 



In the case of indigenous species fuller descriptions 
and more figures are given than in the case of others which 
have a wider distribution and have been fully described and 
figured in many books. 


PANJAB UNIVERSITY, 


LAHORE, 

June 1929. 


S. E. KASHYAP. 
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INTRODUCTION 


GENERAL CHARACTERS. 

Liverworts form one of tlie two classes into which it is 
customary to divide the group Bryophyta. the other class being 
the Mosses. The liverworts are either thallose, without any 
differentiation into stem and leaves, or leafy. In the case oF the 
thallose forms there is no difficulty in distinguishing them from 
the mosses. They are prostrate, dorsiventral, usually forked, 
fixed to the soil by means of rhizoids, and in many cases, possess 
scales on the ventral surface. The leafy forms superficially 
resemble the mosses, but can be distinguished from them more 
or less readily by means of several characters. The leafy liver- 
worts are generally more or less prostrate and have as a rule two 
row^s of leaves, though, in some, a third ventral row is present ; 
but in mosses the leaves are usually spirally arranged in several 
rows. The leaves of liverworts are practically always without a 
midrib which is generally present more or less distinctly in moss 
leaves. The rhizoids of the liverworts (by Avhich they are fixed, 
to the substratum : soil, bark of trees, etc.) are unseptate, unlike 
those of the mosses which are transversely septate. The pro- 
tonema in liverworts is small, ephemeral ; in mosses it is very 
much developed, filamentous and branched. The capsule in 
liverworts contains, in most cases, besides the spores, sterile cells 
— elaters, which are absent from the moss capsule. The columella 
and the peristome, which are charecteristic of most mosses, are 
absent in the liverworts except in the Anthocerotaeeae where a 
columella is usually present. 

■ / ALTERNATION OF GENERATIONS- 

The liverworts, like the mosses, exhibit a distinct alter natwn 
of generations^ The ordinary plant is the sexual stage, game- 
topliyte, and bears the sex an:^ieridia or the male organs 

containing sperms, and archegqnMi ov the female organs contain- 
ing the egg. The antheridia and the archegonia may occur on 
the same plant, when the plants are called nionoeciqus, or they 
may be found on different plants^ dioecious* After fertilisation. 
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by tlie sperm the eg’g’ develops into the asexual sta^'e or tlie 
sporo^iyte, called in Bryophyta by the special name sporoijonhini. 
In the higher forms the sporogonium consists of three parts, 
the /oof, the sda, and the capsuls. The foot serves to fix the 
sporogonium in the tissue of the gainetophyte, seta serves to 
bring the capsule out, and the capsule is a sort of vessel for 
containing spores and elcders. The wall of the capsule is made 
of one or more layers of cells. The capsule dehisces variously, 
setting the spores free. The spores on germination again pro- 
duce the gainetophyte. In simpler forms the seta is very 
rudimentary, merely a constriction, and in some very simple 
forms both foot and seta are absent. 

VEGETATIVE REPRODUCTION. 

In addition to the usual mode of reproduction described 
above, these plants propagate themselves vegetatively also, when, 
the conditions are favourable for vegetative growth. The com- 
monest method is by the death of the older parts separating tlie 
younger branches, which grow into new plants. Many species 
propagate by means of gemmae which are found in receptacles 
of various shapes, on the tips of branches or on the margins 
of leaves. They are generally green and are meant for increase 
in number of plants during the favourable season. They germi- 
nate immediately, and if dried, die. Some plants form more 
or less definite tubers, by the modification of shoots or parts of 
shoots, to tide over the period which is unfavourable for growtli. 
These tubers are usually buried under ground and are not much 
affected by changes of temperature or drought. 

AREA DEALT WITH. 

The area dealt with in this book consists of (1) the 
Himalayas from the border of Nepal in the east to Hashmir in 
the west: i.e., the Kumaon Himalayas, including the districts 
Almora and Garhwal ; the Panjab Himalayas, including tin* 
valleys of the Sutlej, the Beas, the Eavi, the Cheiiab (Clmrnlra- 
Bhaga) with its two branches, the Chandra and the Bhaga : rlie 
Kashmir Valley ; Ladak; the isolated valleys of Spiti and Zans- 
kar; (2) the Panjab plain and some portions of the North-West 
Frontier Province. Collections have been made in all tlieso 
localities by the writer personally, and the plants were seen in 
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the living condition. Specimens received from other sources are 
indicated in their proper places. Western Tibet proper from 
Knnawar to the source of the Sutlej has also been visited on 
several occasions but it may be stated at once that no liverworts 
have been found in that region. Strictly speaking, the districts 
of Garbwal and Almora should not be included in the “Western 
Himalayas’^ but as the country is in continuation of the Western 
Himalayas and they have been visited many times, they are 
included in this area. Both districts are very rich in liverworts. 
A few species have been included which have not so far been 
met with in the area but may be expected to occur. 

Under distribution references are given to other parts of 
India also when specimens have been seen by or sent to the 
writer from such places. 

CLIMATE. 

( 1 ) THE PLAINS. 

Liverworts require a good deal of moisture during the grow- 
ing season. The Panjab plains are very hot and dry during the 
summer which is, therefore, very unfavourable for their growth. 
The winter is a little less unfavourable. Some thallose forms 
are met with here and there near water and spore-formation is 
complete before the onset of the severe summer heat. The 
few liverworts met with in the plains right up to the foot of the 
hills are practically all thallose. 

( 2 ) THE MOUNTAINS. 

The mountains are very much more favourable for the 
growth of liverworts. The winter, however, is the resting 
season there on account of low temperature and scanty precipita- 
tion. The growth is active during summer and the rainy season — 
May to September. The plants are in their full bloom in the 
rainy season — July and August, ripening their fruits from x4.ugust 
to September. The number of species and individuals is directly 
proportional to the amount of moisture, especially the rainfall. 

As is well known, in the western part between the Sutlej 
and Kashmir, the Himalayas form three more or less parallel 
ranges running south-east to north-west. The outermost is the 
Ollier Himalayas on which most of the summer resorts of the 
Panjab are situated. The Middle Himalayan mnge is separated 
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from the outer by the Ravi (Chamba) valley, and is higher than 
the outer range. The Inner or the Main range is the highest and 
is separated from the middle by the valley of the Chandrabhaga 
(Iiishtwar, Padar, Pangi, and Lahul). Beyond this range lies 
the Traiis-Himalayan region (Ladak). The rainfall is heaviest 
in the outer Himalayas and the liverworts are most numerous 
in this region. The greatest development is reached at 
altitude of 5,000 feet to 8,000 feet above the sea level. In the 
Ravi valley the rainfall is smaller, and in the Chandrabhagi 
valley it is smaller still, and the number of species and indi- 
viduals falls proportionately. Beyond the main Himalayas the 
rainfall is exceedingly low and the number of liverworts is 
reduced to a very few species. In Western Tibet as already 
stated there are no liverworts. Their number, again, decreases 
as we travel from the south-east to the north-west along the 
whole mountainous area. At higher altitude cold becomes 
another inhibiting factor, in addition to the decreased moisture. 
The highest altitude is reached by Preissia quadrat a, Mardianfui 
poli/rnorpha and SaucMa spongiosa, just beyond the Bara Lacha 
Pass at about 15,000 feet, the last species occiiiung at a slightly 
lower level than the other two species. 

The details of rainfall and temperature of some stations in 
the plains and hills? together with the species occurring in 
the plains and certain valleys are given in the appendices. 

PERENNATION IN THE HILT.S. 

A few species like Anfhoceros erectus and Nototliylas Lerieri 
seem to be annual, but the rest are perennial. Some, as the 
species of Ihiniortiera, PeMia and Marchantia, grow under water 
or very near water, remaining alive and fresh throughout the 
year, but even in these cases growth is not very active in 
winter. Others simply dry up in winter, and resume tlieir 
growth at the beginning of the rainy season. These include all 
the foliose forms and some thallose forms, such as the species of 
Plagiochasnia, Rehoidia, Cirimaldia^ Findmaria, etc., which on 
getting dry roll their margins upwards, protecting the upper 
green surface and exposing the lower purple surface covered 
with scales. On being moistened they become flat again and 
begin to grow. Still others have their apical t portioii more or 
less thickened and, in some, modified in other ways also, and this 
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is the only portion which persists in winter, the older portion 
dying away, e, g., species of Cyatliodium, Crijptomitrmm and 
AtMlamia. In some there are very definite rounded or 
cylindrical tubers with or without stalks which remain buried 
under ground during winter, such as species of Exorrnoflieca 
Sfephensoniella, Fossomhrmia, Seicardiella, and Anthoceros 
Mmalayensis. 

HABITAT. 

The thallose forms, excepting the few that occur in very 
moist places or actually under water, are usually met with on 
exposed slopes, whereas the foliose forms are restricted to very 
shady and moist places on rocks or more often as epiphytes. 

Ecologically, therefore, the Marchanfiales and the A'nacrogynotis 
Jungerrnanniales together with the AntJiocerofales form one 
group? and the Acrogynous Jungermcvmicdes another. 

Plants of the same species usually vary in size according to 
the amount of moisture available. Specimens growing in moist 
■places are larger than those in dry places. Similarly, speaking 
generally of the Marchantiales, species growing under water or on 
moist places are larger than those growing in dry places. 

Dumortmu growing actually under water possesses the largest 
thallus. Conocephalum occurring in moist places is not much 
smaller. Wiesnerella is fairly large. Passing through the many 
other species of medium size we reach the genus Eiccia in which 
the thallus is usually very small and some of the species are 
among the smallest liverworts in this group. 

ARRANGEMENT OF GENERA. 

A few vTjrds are needed regarding the arrangement of 
families and genera. The arrangement adopted in this book is 
from the highest to the lowest, which is contrary to what is 
usually followed in most of the books. In the writer’s opinion | i ' 

tlie evidence for the derivation of simpler forms from the more j | 

complex ones is very strong. It is of course impossible to [ ■ )| 

arrange all the genera along one line of descent. It is clear that ||j 

there have been not only several lines of descent but also I | , 

braiiches from these main lines, so that the arrangement along !i ,, |j 

one line of descent beconies impossible. The reduction, more- ^ '' 

over, does not affect all the organs uniformly. One part may be I ;! 1 

affected more than another. It is possible that, in some cases, i j |i i 
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0216 pflji’t is bBUig’ siinplifiodi, wlioroa/S anothoi is boing' niorB 
Hglily differentiated. The relationships of the genera have 
been indicated, wherever necessary, in the body of the book. 
This subject is dealt with more fully in my Presidential x4.ddress 
to the Botany Section of the Indian Science Congress at 
Bombay, 1919 (Proceedings of the Asiatic Society of Bengal, 
New Series, Yol. XV, No. 4, 1919). 

In the Anthocerotales it is probable that, the simple genus 
Nototliijlas has been derived by reduction from a higher form, 
as is shown by the presence of very definite and well-developed 
lines of dehiscence although the capsule never comes out of the 
involucre and has no chance of opening. It appears that the 
ancestral form in this group was erect and radial as is still the 
case in some specimens of A. erectm while the more common 
prostrate form is derived from it through intermediate stages. 

In the however, several lines of descent are 

traceable. One line is especially clear and Includes a large 
number of genera. This is from the level of Marchantia down- 
wards through Conocephalum, Exormotheca, and 
to Targionia* From Exormoflieca a branch line is given oil 
towards Stephensoniella, BoscMa and Corsinia. x4.1ong this line 
the number of involucres in the receptacles is gradually reduced, 
though the number of archegonia in each involucre remains 
fairly large. The receptacle remains terminal but the stalk 
is gradually reduced till we find that in Targionia the lobe of the 
receptacle grows out into a vegetative lobe bearing the involucre 
at the apex. The stalk in the branch-line {Sfephensoniella line) 
becomes gradually shifted to the dorsal side, becomes small, and 
is ultimately lost in BoscMa and Corsinia, At the same time tlie 
capsule wall and the elaters undergo simplification as regards the 
fibrous bands found on them. In both cases the ultimate result 
has been the loss of the stalk, in one case without shifting of 
the position of the receptacle from the apex to the dorsal side 
and in the other cases along with this change in the posiciou of 
the receptacle. For this reason the family Targioniaceae has Ijeeii 
merged into the family Marcliantiaceae. Another line is frtjm 
Conocephalum to Dumortiera through Wiesnerella. 

The Astroporae, Operculatae and Composifae of Leitgeb can 
be maintained for the sake of convenience of study only, other- 
wise there is no hard and fast line between them as shown by 
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the fibrous band on its wall-cells The tbfll i 

In the Oj)efculatae the capsule wall has lost tbe flk. 
tliese groups the terminal stalk has ultimately been’ sHfted to 

/)/*' ''■''^^7^ hi P^ngrioc/ms/ua and Athalamia In 

llag^o^.raa partmularly this process is seen very cletly 
The occurrence of fixed elater-like cells at the baoa 

^ ^ ndicatcvs that it is a remnant of the columelln i 
must have been present in the ancestral form A nea^°^ 
approach to the columella is found in some of the V^un—T 
■iungenmmnaU,, as PeUia and Aneura. In the AnPioMa^ l 
columella is of course generally present. ^ ^ 

nni T ^f ^ngm-manniedes these lines are not so fully worked 

out but It seems probable that the foliose forms have viven rise 

to the t ha lose forms by condensation, and at the same time the 

shifted to the doreal 

^ide as the erect habit gradually passed into a nrostrate nn 
^OHmmhroma Sewardiella are good examples of this proces!^ 
h r i7 ^««densation of one form from the other It 
Wu 77*^^ “ Bome JungermanMales 

?; n ’ and Protocephalozia) the vegetative bodv 

is tlmllose but leaves appear in connection with the sex ornans 
on ertile shoots. It is reasonable to suppose that the bracts in 
eunnection with the antherldia and archegonia in the thallose 
Anatrugunue are homologous with the leaves of the 4.cron7inr,a 
a,.„l v.«,*e, of the le.fy hehit of the anoeetr.l L™ “S 
has been lost in the vegetative portion. The bell -shaped perianth 
in forms like Ae>ca,-dieaa arises as a group of separate scats 
which are earned upwards later on by basal growth morn or les 
in a circle. Here again the individual development indicates the 
presence of leaWike structures at an earlier period. In the case 
of the antheridia these scales usually remain free. 
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The main factor in this reduction in the whole class has 
oovioiisly been an increase of vegfetative growth at the expense of 
sexual reproduction (and therefore simplification of the structure 
of the sexual receptacles), probably as an adaptation to a drier 
habitat, at least in most cases. The probable origin of the genus 
Ekcia is indicated under that genus in the body of the book. 

VARIABILITY 

Many of the liverworts are very variable. Details will be 
given at the proper places in connection with the different 
species. Disregard of this fact is apt to lead to multiplication of 
species, when as a matter of fact, we may be dealing only with 
modifications due to habitat. Field observations on living plants 
growing under various conditions are necessary to realize the 
great range of variability. It is very difficult to judge from 
scanty herbarium material whether a form is a species or merely 
a variety. Some of the species described in this book have a 
very wide range of distribution under very different climatic 
conditions and a few occur at altitudes varying from less than 
1,000 feet to 10,000 feet, 12,000 feet, and even 14,000 feet above 
the sea level. Such plants afford a particularly favourable material 
for the study of variation in relation to the different climatic 
factors. It is not only the vegetative parts of the plant which 
vary in form and size but, in some eases, even such fundamental 
structures as the spores and the sexual receptacles differ a good 
deal in various ways in different individuals of the same species, 

MYCORRHIZA. 

Fungal hyphae are quite commonly met with in the cells of 
the midrib in the older parts of many thallose forms. In most 
cases the fact is mentioned at the proper place under the various 
species. The hyphae penetrate into the thallus through the rhizoids 
(in the case of the Marchantiales through the smooth rhizoids). 
As the fungus often occurs in the older parts of the thallus 
it appears that the union is not always symbiotic but the iTingus 
is at least in many cases merely a parasite on the Ijiverwort. 

SYNONYMS. 

It will be seen that very few synonyms are cited, and these 
only where they were thought to be absotutely necessary. 
Synonyms are available to the specialist in larger works. 
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Accrescent, increasing in size with age 

‘“■““■“'J I'y arcliegoda. 

Ac nunafe having a gradually diminishing point. 

tt;;? ' ““"S' 

Adnate,^ united with another organ. 

, Aclcentitioiis, produced abnormally. 

Almdaie, with cavities on the surface (spores). 

AmphigdHtna, undoiieaves. 

Amplexicaid, stem-clasping (leaf). 

to gr?w.^™"^^*"' 

- male (antheridial) system. 

Annular, like a ring. 

Anikal, upper surface (stem or leaf). 

atteheJ to tl.» m»i„ body ofao 

Appress&l, lying flat for the whole length of the organ. 
Apprommaie, close together. 

Arcuate, bent like a bow, curved. 

A.redae, small spaces marked on the surface (spores) . 

j±uvicl(i^ a sinall lob6 or oar. 

Aiiriculate, having auricles or small lobes at the base. 

BiJahiafe^ two-lipped. 

Bipartite, divided nearly to the base into two portions. 

- jjiHpy late ^ in two rows. 

BlstratoHe, cells in two layers. 
hravfeoles, modiiied underleaves. 

.JJracfs, modified leaves protecting the sex organs. 

Caducrnis, falling off earljp. 

Caespitose, growing in tufts. 

a tha y„„„, a.pt„la derived 

Campanulate, bell-shaped. 

Canaliculate, channelled. 


9 


10 


glossaby 


Capillanj, h&h'-like. 

Capifate, lieacl-like. 

Canncde, keeled like a boat. 

Carpoceplicilmn^ female receptacle. 

, OMoroplmts, granules containing eliloropliy L 
^CMoropliyll, the green colouring matter ot plants. 

Oiliate, fringed with hairs. 

OUidate, fringed with vei-y small cilia. 

Ciremcae, coiled up into a ring completely or partially. 
‘Cladogenous, dadoearpom, having a fruit terminating a lateral 
shoot. 

C/fW-nfe, club-shaped (calyptra or hairs). 

, Collenchi/matotts, having the walls of the cells thickened at t 
angles. 

^ Columella, central column of sterile cells in a capsule 
{Anthoceros) . 

Commhmre, the line of junction of the antlcal and postical lobes 


Coynplanate, compressed, flattened. 
Complicate, folded (leaf)- 
Compvessed, flattened out (stem) - 
Concolorous, similar in colour. 
Confluent, running into one another. 
Connate, united. 

Connivent, converging. 

■..Constricted, suddenly narrowed. 


Costa, midrib. 

Contiguous, io. contact (underleaves). 
Cordate, heart-shaped. 


Coriaceous, leathery. 

Oortkal, pertaining to the outer layer of the stem. 

Cos to, midrib (thallus). 

Crenate, with rounded teeth. 

Crenulate, with small rounded teeth on the margin. 

Crisped-crispate, Guvled. 

Cruciate, like a cross. 

Cucullate, hood-shaped. 

Cuneate, wedge-shaped. 

C'^^sp^da^e, having a sharp rigid point. 

. 'Cuticle, a layer of tough substance covering stem and leaves. 
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Decichmis, falling off. 

Deciimbenf, prostrate but apical portion ascending. 

1 ecurrenf, leaf bases running down along the stem. 

Uecurvecl, curved downwards. 

Beltoicl, triangular. 

Dehisce, to split open. 

Dentate, toothed. 

- Denticiilate, minutely toothed. 

.Dichotomoiis, repeatedly forked. 

. ,ihmorphie, an organism with two different forms. 

■.pioe^ims, with antheridia and arohegonia on different plants. 
Distichous, disposed in two rows. 

Divergent, divciricaD, spreading apart. 

Dorsal, the surface of the leaf away from the stem; the upper 
smface of a thallus or a prostrate stem. 

■ Dorsiventral, with dorsal and ventral surfaces. 


liicliinatB, with stiff bristles (spores). 

Eflagelliferous, without flagella. 

Maters, sterile filaments or cells mixed with spores in 
Emarginate, with a small notch at the apex. 

■ Endogenous, arising from deep-seated tissue. 
Epidermis, the outer covering. 

• Exogenous, arising from the superficial tissue. 
■.Exserted, projecting beyond the surrounding parts. 


capsules. 


Falcate, sickle-shaped. 

Falcato -secund, falcate and turned to one side of the stem. 

-t ascictilate, in close bundles. 

■ .Filiform, thread-like. 

Fimbriate, fringed. 

■ JFUige.llum, a fine thread-like branchlet. 

\JFoliose, with leaves. 

an organ of attachment and nutrition, the lowest part of 
the sporophyte. 
i ugaceoiis, fsiWixig off easily. 

Furcate, forked. 

Fuscous, dull brown- 

fusiform, tapering at both ends like a spindle. 

Galeate, shaped liked a helmet, 
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bearing sex organs and producing gametes 

■which in turn produce tire sporopliyte. 

propagation. 

Gemmiferous, gemmiparous, bearing gemmae. 

Geniculate, abruptly bent like a knee. 

Gibbose, with an enlargement on one side. 

Glaucous, bluish green. 

Gramdose, composed of grains. 

Guard-cells, cells surrounding a stoma. 

Homologous, of one type, constructed on one plan though varying 
in form and function. 

Hyaline, transparent, without colour. 

Hypogynous, inserted below the archegonium. 

Imhricate, overlapping like tlie tiles of a roof. 

Incised, cut sharply. 

Jncrassafe, thickened (cell walls). 

Incuhous, the oblique insertion of distichous 

lower overlap the upper on the same side oi the stem 
on the dorsal surface, as in Maclotheca. 

Incumbent, leaning upon, folded. 

Infra-foliar, below the leaves. ^ ^ 

Innovation, a newly formed shoot which continues growth at 
the death of the older stem. 

Intercalary, growth not apical, but between the apex and the 
base. 

Inter foliar, between the leaves. 

. Invohucfre, a tubular structure serving to protect the archegonia 
and calyptra. 

Involute, having the edges rolled inwards. 


Keel, Carina, a ridge like the keel of a boat. 

Lacerate, irregularly torn or cleft. 

Laciniate, cut into narrow lobes. 

Lacimose, when the surfaces is covered with depressions, perforated 
with holes. 

\/l,ameUa, a plate of tissue, 
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■ Lamina, expanded part of a leaf. 

Lanceolate, tapering towards botli ends, base a little broader, 
and with greatest breadth at about one-third from 
the base. 

Lenticular, like a double convex lens. 

Lignified, w^oody. 

Ligulate, strap-shaped. 

Lingiilate, tongue-shaped. 

Lumen, the cavity inside a cell. 

Mammillate, having teat-shaped processes. 

Marsupium, the fruiting receptacle of certain liverworts. 

/Midrih, costa (thallus); the vein of leaf. 

Monoecious, the antheridia and archegonia on the same plant. 
Mtiricate, rough with spinous processes. 

Muriciilate, rough with minute spinous processes. 

Mucronate, abruptly pointed by a short spinous process. 

MuUifid, divided into many lobes. 

Mycorrlvka, the symbiotic union of a fungus with a plant. 

Nodulose, knotted, or thickened (trigones). 

Ohcordate, inversely heart-shaped, the notch being apical. 
Ohconical; inversely conical, i-e., attached at the narrower end. 
Ohcunteae, inversely cuneate. 

Obovate, inversely ovate. 

Obtuse, with rounded end. 

Ostiole, the tubular neck of the cavity containing antheridia. 
Ovate, egg-shaped, broad end being basal. 

Palmate, lobed like the fingers of the hand. 

Papillae, minute processes on the surface. 

. Papillose, covered with papillae. 

Paraphyses, sterile filaments occurring along with sex organs. 
Parenchyma, more or less isodiametric cells. 

Patents spreading. 

Patulous, spreading widely. 

■. JPedicd, a short stalk. 

PeZZtmid, wholly or partially transparent. 
s JperianLh, inflated envelope surrounding the fertilised, archegonium. 


.. ■ .-.■r.: ■ : : ■ ' !. ;■ 
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glossak^y. 


StloSct S'Se fl"— in B,,o- 

vhytes. 

Pimate, feather-like (leaves or branches). 

Plicate, folded in plates. . _ 

. Pores, small openings in the epidermis. stem or 

Postical, belonging to the lower surface of thallus, 
leaf- 

Procimhent. lying’ along the ground. 

fo, .n-o.n..tion. 

p jtemnderous, the antheridia maturing before tire 
Protonema, 

P«...n.n«:"ens witl> spores in the cepsnle „t 

Anthocsros^ 

Piilvinate, like a cushion. 

Punctate, dotted. 

Pyi'iforin, pear-shaped. 

.. .Ctitadrate, more or less square. 

, Parlial spreading from a common axis or centre. _ ^ 

' p ^onfriele a structure with or without a stalk containing arche- 
Secplade, . applied also to eemmae-onpa. 

Becurved, curved backwards. 

JSeni/brm, kidney-shaped. 

Bepand, with slightly uneven margins, less than sinuous. 

. Beticulate, like a network. 

'Bekise, a blunt square end with a notch. 

rolled back. „ i - i 

. Bhizoids, unicellular root-hairs springing from the underside of 

the thallus, stem or the receptacle. . , . 

mPnid furrow a furrow in the stalk of the receptacle in the 
' Marhantiaceae for conveying the rhizoids from the 
receptacle. 

\0Mzorus, root-like undergroiiiid stem 
, i?osfeZtofe, having a short beak. 

■ . iSfflccafe, like a bag. 

, Sacmlate, like a small sack. 
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Scale, a thin, flat, semitransparent plate of cells. 

Scariotis very thin and stiff like a scale. 

Sclerencliyma, hard, thickened, elongated cells. 

Secund, turned to one side. 

Serrate, toothed like a saw. 

Serrulate, with fine teeth like a saw. 

.Sessile, without a stalk. 

Setulose, bristle-1 ike . 

Sheathing, clasping round. 

Sinuate, wavy. 

Sinus, depression on the margin between two prominences. 

Sliine--papiUae, papillae with slime extracted from the swollen 
extremity. 

Spathulate, oblong with the basal end attenuated. 

Sperm, motile male sex-cell moving by cilia. 

Spinulose, having minute spines. 

, Sporogonium, the spore-bearing generation arising from the 
fertilised egg. The sporophyte of Bryophyta. 

Sporophyte, the non-sexual generation or the part bearing 
spores. 

Squarrose, arranged at right angles to the stem. 

Stellate, star-shaped. 

Stolon, a creeping stem with small leaves. 

Stoma, Stomata, a breathing pore or aperture in the 
for communication of the internal space 
side. 

Striate, with shallow markings or striae. 

Stylus, a small awl-like lobule. 

Sulndate, like an awl. 

Succuhous, the oblique insertion of the distichous 

liverworts, so that the upper overlaps the lower on 
the dorsal side of the stem? as in Plagiochila. 

Terete, cylindrical, not angular. 

Tetrads, tetrahedral, spores remaining united in groups of four 
until mature. 

Thallus, a plant body not differentiated into stem and leaves, 
flat and broad like a frond. 

Trigones, the thickened angles of the cells. 

Trigonous, having three obtuse angles. 

having three acute angles. 

Tristichous, arranged in three rows. 


epidermis 
with out- 


leaves of 
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Tnmcaie, abruptly cut. 

with small warts. 

Tubercles, peg-like projections on the inner walls of the rhizoids 
in Marchantiaceae. 

Turbinate, top-shaped. 

UnderUams, a third row of leaves on the under side of the stem. 
Undulate^ wavy. 

^/[Jmseriate, arranged in one row. 

Unistratose, cells disposed in a single layer. 

Vaginate, sheathing. 

Valve, one of the divisions of the capsule wall after dehiscence. 
/Venter, the lower part of the archegonium. 

/Verniiforni, Vermicular, worm-shaped. 

Verrucose, covered with wart-like protuberances. 

Verrmiilose with numerous small warts. 



CONSFECTUS 


Oed®r I. 

ANTHOCfiROTALES. 

Gametophyte a tlialliis, without air-chambers and scales, but 
possessing slit-like pores on the under-surface. Each cell with a 
large chloroplast. Rhizoids smooth. x4.ntheridia in clusters, in 
closed cavities near the dorsal side. Arehego'nia embedded in the 
tissue of the thallus on the dorsal side. Sporogonium with a 
bulbous foot, a growing region, and a long capsule dehiscing 
from the apex downwards by two valves. Columella W'cll- 
developed, of 16 rows of cells (except in Notothylas where 
the columella is often absent), arched over by the archesporium. 
Capsule wall usually green, and stomatiferous. Sterile cells 
simple or branched, mixed with the spores. Nostoc colonies are 
found embedded in the thallus. 

Family I. ANTHOCEROTACEAE. 

Characters same as those of the Order. 


Order II. 

MARCHANTIALES. 

Gametophyte a thallus, and with the' s ingle exception ol 

Diimorfiera with air-chambers in th layer openings. 

usually to the outside by means of pores;- Scales on the under 
surface, usually in rows. Rhizoids usunjly^p^f^^ 
and tuberculate.^ Sex organs scattered on the dorsal surface in 
the simplest forms, arranged in receptacles in the liigher forms, 
receptacles stalked in the highest forms. Capsule without a foot. 

'■ ' 17 '" 
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CONSPECTUS 


seta, and elaters in the simplest forms, but with all these in the 
higher forms. 

FA.MiLY 11. MARCHANTIACEAE. 

Dorsal layer with well developed air-chambers with or 
without assimilating filaments (exception DumoHiera). Pores 
well defined. Sex organs in groups, often on long-stalked 
receptacles. Sporogonium with foot and seta. Elaters present. 
Dehiscence by a more or less definite lid or valves. 

Family III. RICCIACEAE. 

Dorsal layer with narrow air spaces or wide chambers; 
definite pores absent or rudimentary. Antheridia and aichegonia 
usually scattered on the dorsal side and embedded in the dorsal 
tissue of the tliallus. Sporogonium without foot and seta. 
Elaters absent. Spores come out by the decay of the capsule- 
wall and the thalliis. 


Oedee III. 


JUNGERMANNIALES. 

G-ametopliyte a thallus or ditferentiated into stem and leaves, 
with little histological differentiation. Scales nsiially absent. 
Ehizoids always smooth, Archegonia usually afranged in groups 
but never raised on stalked receptacles, antheridia occasionally 
immersed in cavities. Sporogonium with, foot and seta. CapsulG 
wall two or more cells in thickness- Elaters present. Dehiscence 
usually by 4 valves. 

Suborder Anacrogynae. 

G-ametophyte generally a thalliis, sometimes with stem a.nd 
leaves. Sex organs on the dorsal side. Archegonia in groups. 
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Family IV. 


CODONIACEAE. 


or oblicLuelj mserteil and snccuboua, A°ple Aw lelo” 
surrounded by a perianth, and in the 'o-enus 7" 

additional i„™U,cr« alao. Capaul, .i.ally “f a'IcA 

fa* Aha A i bj- four valve* or irreon- 

laiiy , tlie wall usually of two r»-P n t ; f 

fibrous bands being usually present^on' either t^Tu^or^’Ac 
inner cells, or on both. Elaters adherent to the base oi t ! 
capsule or partly free, n^ore rarely altogether free, 2^ spird. 

Family V. ANEURACEAE. 

Thallus fleshy or membranous, in Metzgeria with a sharnlv 
defined midrib and a lamina composed of one layer of "pflll 
' ale and female inflorescences on short branches Cansulo 
or 2'l;»drioal, 4-valved, composed nmally ot two la,A ol cTh' 

“Oi’e or less distinct semi-annulal 
• In either tapering towards each end, with one broad 

p.r.l b,ml; or fined, ehord and obtae, with an indiAe Aral 
band, and poraalent a* erect Infte at the apon of the valves. 

Suborder Acrogynae. 

Gametophyte with stem and two rows of laterd on 1 
frequently a third ventral row, of lecuves. ArchLonk in a 
terminal cluster. (To be taken up in the second volume). 


Oedee IV. 


SPHAEROCARPALES. 

, Gametophyte a tliallus, without aiivchambers and pores. 
_ hizoids smooth. Each antheridium and arehegonium enclosed 
m a special envelope. Sporogonium Avith a large foot and t 
Ahort seta. Capsule Wcdl one-layered tvithout fibrous bands on 
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the cells. Sterile cells thin-walled and disappearing at maturity. 

Deliiscence irregular. 

E 

Family VI. RIELLACAE. 

Aquatic. Thallus erect or ascending, with a dorsal vertical 
wing and lateral leaves. Other characters the same as those of 
the Order. 


KEY TO THE GENERA. 


/Plants without air-clianibers and pores, usually 

^ ' Avithout scales on the ventral surface 2 

I Plants with air-chambers and pores (except Damortmri), 

^ usually with scales on the ventral surface. 12 [ 

I Capsule linear, thallus with Nostoc colonies .....3 

2 j Capsule more or less globose, thallus without No,^foc 

' colonies except in Blasia 4 

I Capsule long, linear, dorsab coming out of the involucre 
. AnfJioceroH 


! Capsule short, marginal, included Nofofhylas 

i Plants growing under water, wdtli a dorsal wing, each 

^ j sex organ in an inflated envelope Riella 

] Plants terrestrial, with lateral wings, individual 

( sex organs without any envelopes 6 

^ 1 Plants with leaf-like lateral lobes, 6 

o 

j Plants with a midrib and lateral wing not divided into lobes.. 7 
g 1 Plants without Nostoc colonies, rhizoids purple. Fossombronia 

I Plants with Nostoc colonies, rhizoids hyaline : Blasia 

- j Plants bearing a tuber at the apex ....8 

[ Plants Avithout apical tubers 9 


( Plants AAuth dorsal lamellae, growing in the plains 

Peialophylhim 

I Plants without dorsal lamellae, growing in the hills 

Feimrdiella 


g j Sex organs on small shoots............ 10 

I Sex organs on ordinary main shoots. — ......11 

j Fertile shoots small, ventral ; midrib distinct, 

10 j narroAv ; Avung one cell thick d/e fege/M 

■ Fertile shoots small, lateral; Aving thick Aneura 

I Plants thin, under or near wmter sex organs without scales, 

11 dj antheridia in pits PelUa 

( Plants only on moist places, sex organs Avith scales, 

antheridia not in pits Calyctilaria 

^2 } thallus ...13 

( Capsules in inA^olucres, not embedded in the thallus 14 
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19 


20 


21 


29 


23 


24 


25 


chanibers 

Duniortiera 

always with 
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16 
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KEY TO THE OENERA 

! Tlialliis with long’, lanceolate, purple scales ^ on the 

• ventral side, aiitlieridia aggregated lUcciocarptis \ 

j Tliallus with small often fugaceons scales on the ventral hdevx^^^^^^ 

I scales sometimes absent, antheridia scattered Eiccia \^ 

1 Plants large, under or near water, no 

' and pores 

1 Plants in moist or dry places, and 

I air-chambers and pores - 

\ Plants with gemmae-ciips - - 

/ Plants without gemmae-cups 

vGemmae-cups goblet-shaped A/archantm ’ 

) (4emmae-cups lunate lAinularia ^ . 

I Archegonia in a tubular bivalved involucie 

just under the apex ;• 

^ Archegonia in stalked or sessile recciptacles ....1.) 

i Plants robust, large; involucre purple; scales conspicuous 
1 Targionia v 

■ Plants delicate, small; involucin hyaline; scales minute 
I Cycdliodiuhi 

i Both male and female receptacles stalked Freissia 

I Male receptacle sessile or antheridia sunken in the ihalhis 20 

I Female receptacle distinctly dorsal 21 

■, Female receptacle terminal, marginal, or in the 

I fork between two lobes........ 22 

1 Male receptacle circular or horse-shoe-shaped 

' Antheridia sunken, in the dorsal tissue of the 

' thallus, papillae projecting... - d fhalmnla , 

I Female receptacle terminal, with a characteristic 
■j perianth 

1 Female receptacles terminal, stalked, on small ventral 

• shoots, arising from the midrib on either side......65vl/)7aW?V/ 

I Female receptacles terminal on the main shoots ....,,...24 

j Antheridia on the dorsal side of the thallus, 

no definite male receptacles....... - 25 

'■ Antheridia in a definite, sessile male receptacle 

i Female receptacle sessile, with 1 or 2 involucres; 

; plants small, air-chambers empty AitcMsoniella 

] Female receptacle stalked., ........... — 26 
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j t eiiiale receptacle in the fork between two lobes: 

26 I ^ involucres 2 Exornioflieca 

{ b emale receptacle terminal, at least when yoiing.... 27 

I b emale receptacle terminal, becoming’ dorsal by continued 

27 j apical growth ; apical tubers present 

! Female receptacle always terminal 28 

/ Plants compact; scales of the female receptacle 
I large, pores starlike with thick radial walls of 

2.S t cells bounding these Smderia 

j Plants spongy or thin, scales inconspicuous, pores 

bounded by cells with thin radial walls 29 

j Plants thick, spongy; female receptacle convex Smicfiia 

I Plants thin, flat; female receptacle flat Crijptomitm^^^^ 

I Female receptacle conicrvl. dorsal surface with distinct 

30 ■ reticulations and distinct pores,. ,.Conoceph.akim 

( Female receptacle hemispherical, dorsal surface smooth...;..31 
( Plants near water, yellowish green, verdral 

; surface of tin? same colour Wiemerella 

j Plants in moist or dry places, deep green, 

( ventral surface purple...................... .....32 

I Female receptacle hemispherical, with 7 to 9, 

32 'j rarely fewer, lobes BehouUa 

' Female receptacle flat, cruciate, with 4 involucres. 

When a genus has been determined with the help of 
the above key, it should be confirmed by comparison with the full 
description. 






Order I. 

ANTHOCEROTALES. 

Family I. ANTHOCEROTACEAE 

G-ametophyte a thalliis, withou t air-c.lia_mbers and scales, but 
possessing slitlike pores on the under surface. Each cell with ^ a 
large chloroplast_ Rhizoids smooth. Antheridia in clusters, ni 
closed cavities near the dorsal side. Arohegonia embedded in 
the tissue of the thallus on the dorsal side. Sporogoniiim with a 
bulbous foot, a growing region, and a long capsule dehiscing 
from the apex downwards by two__ valves. Coluuiella iisualf^^ 
well-developed, of i(> rows of celR (except in N^otothijlus where 
theVoliimelia is often absent), arched over by the archesporiiim. 
Capsule wall usually green, stomatiferous. Sterile colls simple 
or branched, mixed with the spores. Xosfoc colonies are found 
embedded in the thallus. 


ANTHOCEROS L. 

Anthoceron L . Sp. PI. p. 1139 (17o3). 

Thallus siiborbicular, variously lobed, with tlie lobes more or 
less divided, of several layers of uniform cells in the middle, 
almost always without a sharply defined midrib. Xosfoc colonies 
scattered in the thallus. Antheridia in closed chambers. Involucres 
dorsal, cylindrical. Capsule linear, bi-valved. much longer than 
the involucre. Epidermis of the capsule wall usually with stomata. 
Columella well developed. Psen do-elaters with or without 
(Himalayan species) spiral bands. Spores usually -with various 
projections. 

Key fo the speciei^. 

(Plants monoecious 2 

^ ( Plants (iioecious 3 

[Plants light green > thin, A. GoJIani 

(Plants dark green, subturLinate .4. 
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j Plants usually erect or ascending, spores 80-40 [j....... A. erectus 


^ i Plants prostrate 4 

^ j Spores yellow, tetrahedral, 25 a.. ^ 1 . himcdayemis 

I Spores opaque, faintly granular, 40-48 [x .1. chamhensis 


I. Anthoceros erectus Kashyap. 

AntJioceros erectus Kashyap, New Phyt. Vol. XIV, p. 9 (1915). 
Anthoceros BtiUeri St., Sp. Hep. VoL V, p. 986 (1916). 

Plants dioecious, in dense clusters on damp earth, Tliallus 
tli^k, fleshy, cavernous, often raised on a thick stalk-like 
structure and expanding above into a more or less cuplike 
body; more generally ascending or prostrate, fan-shaiwl, 
margin arising from the base as if diverging owing to a split. 
Deeply lobed, up to 10 min. broad, margin slightly toothed. 
Male plants smaller. Involucres often fused in pairs, about 6 
mm. long and 0*8 mm. in diameter ; mouth truncate. Capsule 
slender, acute, up to 30 mm. long, wall with stomata. Spores 
black, granulose, 30-40 [l. Pseudo-elater s thin-walled, simple or 
branched, about 12 broad. 

Hab. Moist earth. 

Distrib. Outer and Kumaon Himalayas, 5,000 to 8,000 feet. 
Miissoorie, etc-, Kulii, Mancili; S, India,, Afadras 
(lyenger, Pyson); Travancore (Krupp). 

Note : — From the description A. Butleri St. appears to be this 
plant, although he says it is dioecious. The plant can be easily 
recognised not only by its habit but also by the large chambers 
in the tliallus filled with mucilage (not air) lumps of which come 
out when the plant is cut. In sections these chambers are very 
easily seen. The chambei*s are met within the involucre also 
where they are in one layer all round. In a transverse section of 
the involucre they appear in a circle round the capsule and inside 
the tissue of the involucre. The rhizoids are filled with some 
granular matter. 

This species is apparently annual— one of the very few annual 
liverworts. The plant is interesting on account of its peculiar 
habit. It is often raised on a distinct stalk, the base of 
which may be thick or pointed. More often it has the appear- 
ance as if a funnel has been split along one side. Specimens 
from Aladras (Fyson) have slightly larger spores (45 pd. They 
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have, moreover, minute spines on the surface which is luerchy 
graniilose in the Himahryan specimens. 

2. Anthoceros himalaylnsis Kashyap. 

Anfhoceros hlmcilayemis Kaslujcip, New Pliyt. Vol. XIV, P. 8 
(1915). 

Dioecious. Closely attached to the substratum, green, black 
when dry, in large patches among moss and grass. 
Thallus variable in size ; sterile plants long? linear, forked, 
about 5 mm. long and 1 mm. broad, tuber bearing ; male plants 
smaller than the female plants and less divided ; female plants' 
large, circular, up to 20 mm. in diameter, deeply lobed, lobes 
again with divided margins and overlapping. Involucres often 
fused in pahs, cylindrical, slightly narrowed above, mouth 
usually truncate or indistinctly irregularly toothed, surface 
smooth? up to 5 mm. long. Capsule stout, cylindrical, obtuse, up 
to 30 mm. long, with stomata on the wall. Spores yellow, 
tetrahedral, convex surface with small rounded papillae, 25 [J.. 
Pseudo-elaters thin-^valled, branched, occasionally some simple, 
10 [Ji. broad. 

liab. Moist shady places. 

Distrib. Common throughout the Outer and the Kumaoii 
Himalayas, 5,000 to 8,000 feet. Earely in Lahore, 

Note : — The plant bears rounded tubers. They are usually 
borne on sterile plants, at the apex, on the margin, or the ventral 
surface ; occasionally on male and female plants also. They are 
sometimes embedded in the thallus but more often arise on 
long cylindrical stalks from the ventral surface or from the 
margins. The stalk may be up to 3 mm. long and the tuber 
up to 0*5 mm. in diameter. If the plants are growing among 
dense grass the tubers are mostly marginal and shortly stalked. 
Both the tuber and the stalk have some rhizoids. 

The rhizoids in this species as well as in the other species of 
the genus are usually filled with granular matter. 

This species is very variable in shape as stated in the des- 
cription. Occasionally it grows under water and then forms 
dense patches of overlapping plants. Seen by themselves it 
would be impossible to refer them to this species, but a careful 





Plate I. 

ANTHOOEEOS ERECTUS. 1—4. 

1. Five plants showing various forms. 

2. A plant bearing sporogonia- 

3. Spores. 4. Pseudo-elaters. 

ANTHOOEEOS HIMALAYENSIS. 6-8. 

6. Sterile tuber-bearing plants. 

6. A plant bearing sporogonia. 

7. Spores. 8. Pseudo-elaters. 




AXTHOCEROTACEAE 

p” will 'iiirtii: Zzx'zt*' “■ 


3* Anthoceros chambensis 


■ap. 


i.. ti« »u, 

fleshy, cavernous, with laro-e imir.il.T ^ P^telies. Lobe.s thick, 

lopping; margin nlightlv rhne/toXrTl ‘r’*' 

more in diameter. Lobe.s un to I cm l ’ ^ c™- or 

thick in the middle. No distinct mil «ells 

-20P. Ehino.* .PO«i;t“l,ll“ LX ™* ,7“’ P ^ 

not seen. Involucre.s tnbnlqr „. .. ‘ , t-i^oiulai. Male plants 

mouth, mm. long. Cap,suio 26 mm. ""lon^ loHtary 
opaque, faintly granular, 40-48 u Pseudo cT^i 

unnallp br.ncW, „p , il,.;; hi*! "“"-'"“'“i- 

Hab. Moist rocks. 

(Bishambar .Das). 

Perhaps the sanmas ®^“^^i>iation. 

havemoVlti7sefiTr^l^^^ Stephani but 


4- Antlioceros Gollani 


St. 


Antftomm Gollam St. Sp. Hep. 6^ol. V, p. 987 ( 1916 ). 

iVioiioecioiis. Pianfc.s i * 

Thallus about 10 mm Ion obln eavenious. 

regularly inciso-lobate. Invorucres solitarrT-''^ ^7''' 

cal, cavernous CMusnlG r. ^ i ^ciig\ cylmdri- 

Spores pale, eimoi; emoot'h.’sG T't Vi VnV 
2 m each chamber, chambers many. involucre, 

Himalaya. 

Note: -See remarks under A. chamheiisis above. 


ANTHOGEEOTACEAfi 

5. Anthoceros Longii St- 

Anfhoceim Longii St., Sp. Hep. Vol. Y., P- 1003 (1916). 

Plants monoecious, small, deep-green, siibturbiiiate, frond 
about 5 mm. long, obcuiieate, ascending, cavernous, repeatedlj- 
furcate, base tliickened, margins thin, branches regularly 
narrowly lobed. Involucre solitary, 2 mm. long, dehcate, 
cavernous, cylindrical, plicate. Capsule 2 cm. long, filiform, 
sparsely stomatiferous. Spores 45 [x. black, asperous. Androecia 
near the involucre, numerous, many anthcridia in each cavity. 

Hab. Himalaya, 

jVbjf^.^Probably identical with A. eredus Kasliyap, though 
the latter is dioecious. 


IL NOTOTHYLAS Sitll. 

Notothijlas. Sullivant, Aiiier. Acad, of arts and sciences New Ser. 
Bd.' lII (1848). 

Plants thallose, thin, prostrate, furcate, very much branched, 
thick at the base, gradually becoming thin, one layered in the 
ultiiiiate lobes. Androecial chambers often solitary, wide, with 
2-4 antheridia in each. xAntheridia large, oval, shortly pedicellate. 
Involucre short, oblong-cylindric, often folded. Capsule marginal, 
conical, with . a large foot, never exserted, bi-valved, valves 
prominent by deeper colour or owing to the special cells along 
their margins, gtoinata, absent. Cqluniella in the centre of the 
capsule large or altogjher absent. Spores large, tetrahedral, with 
the convex side papillose. Elaters equal in size or. long£,r than 
the spores, yellowish, inflated , with spiral or simply oblique 
bauds. 

Key to the specie s. 

Columella present, only a single row of special 

cells along the margin of each valve iaclica 

No columella, four rows of special cells along 

the margin of each valve .N, LeoierL 


I 




Plate II. 

NOTOTHYLAS INDICA. 1-6. 

1- A plant with sporogonia. 

2. A portion of the same magnified. 

3. Portion of the capsule wall showing the margins of the 

valves, 

4. L. S. of capsule showing the columella. 

^ marginal 

NOTOTHYLAS LEVIERI. 6-10. 

6. A plant, wifcli sporogonia. 

7. A portion of the same magnified. 

8. L. S. of capsule. No/ columella. 

9- A portion of the capsule wall showing the margins of 
the valves. 

10. A portion of one valve. Note four rows of special cells. 
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6. Notothylas indica Kashyap. 

Proceed. Lahore Philosoph. Soe. Vol. 

Eatehis'^rTil overlapping, in 

pa, dies. Thallus orbicular or suborbicular in the case of well 

deve oped singly grooving plants, but, in dense patches obovate 

lobed, loies with numerous bhint iiTe^ular processes; fully 
I eveloped plants up to l^mm. in diameter, lobes up to 6 mm. 
ong and up to 8 mm. broad. A ds-foc c olonies scattered. Tliick- 
ness |iu the middle 6 cells; upper epidermal cells 40x60 pi, 
middle cells ,)bxll2p., lower epidermal cells 40x60 p,. Male 
plants no seeq. Spprogpnia margmal be the lobes. equ'iT 
o or smaller than the full grown adjacent lobes, entirely “within 
%id,|Ypiucr6s^^ are often in pairs; up to ¥ mm.' iong 

fl ^ %lderinis„,witliout stomata, wall of 

- le ce s \ery thick and bi-ovvn, lumen fairly larg-e, length of cells 
near base about 90 p. and near apex about 80 p'. 'Capsule w'ith a 
ve^ definite columella^ and only a single row of thick-walled 
legatee cells along the cells 

120 p X 18 p near the base and 32x21 p at the apex. Spores 
opaque dark brown, minutely granular, 36 p. Pseud o-elaters with 
oblique thm bands, 40 p x 20 p. 

Hab. Moist rocks and earth. 

Distrib. Dehra Dun, Allahabad (Dudgeon), Bomhay 
(d’Almeida). ■ <’ 

aboid^ftm^fltr the plains ascending to 

a lout ,.,000 feet. The species po.ssesses a long and definite 

columella and is characterised by two rows of special cells alone- 
the sLiture, so that on separating the two valves, the margin cTf 

each valve has one row of these cells. 

7- Notohylas Levieri Schiff. (Ms). 

Notothylas Levieri Schiff. (Ms.), Stephani. Sp. Hep. Vol Y 
p. 1021 (1917). J^ep. voi. v, 

Dioecious. Plants thin, delicate, closely overlapping, in 
small thick patches, ascending or projecting outwards from 
vertical rocks. Largest plants circular in outline up to 15 mm. 
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in diameter, sinaller plants nsnally obovate ; rnarg'in lobed, lobes 
narrow small, toothed; Nostoc colonies scattered* (Ireatest tliielv- 
ness lip to 6 cells in the middle, gradnally thinning towards the 
single layered margin. Upper epidermal cell 4-1 x 46 [j., internal 
cells 80x96 [x, lower epidermal cells 40x50 [x. Male plants 
not seen. Sporogonia marginal between the lobes, equal to or 
smaller than the full grown adjacent lobes, entirely within the 
involucres which often arise in pairs ; up to 3 mm. long and 0‘5 
mm. thick. Epidermis without stomata ; walls of the epidermal 
-cells very thick and brown, cavity very narrow, cells 90—110 
X 18— 20 [. 1 / Cpluniella absein Pour rows of special thick- 
walled elongated cells along the margin of each valve ; marginal 
cells at the base I60xl0p., those at the apex 66x9 [x. Spores 
opaque, dark brown, minutely granular, 1)6 p.. Sterile cells with 
oblique, curved, thin bands, or incomplete spirals, 45x22—40 p., 

Hab. ]\Ioist. rocks, 

Distrib. Outer and Kumaoii Himalayas, Sinflff, Mvi<^oone^ etc. 
about 6,000 to 7,000 feet. 

yote:"~T\ie presence of eight rows, of special cells along the 
suture (four rows along the margin of each valve) is character- 
istic of the species. The cel Is are markedly different from the 
rest of the epidermal cells. They are deep brown in colour, 
very much darjsier than thq neighbouring epidermal cells, their 
walls are quite straight and their thickness is not so striking 
though, it is considerable. When the valves are separated the 
outer (free) walls of the marginal cells are found to be thin. It 
is along these thin walls of the marginal cells that the valves 
get separated when teased but the capsule, as usual in the genus, 
does not open under natural conditions, remaining always within 
the involucre. As the capsule ripens from the apex downwa'rds. 
the marginal cells also are consequently found at different stages 
of development in tlio same order as tlie spores and elators. 
There is no trace of .a columella in this species and this character 
also distinguishes it from A. indica. Moreover tlris is a hill 
species occurring at higher levels than the latter. In other 
respects the two are very similar. The remarks about the 
marginal cells apply to N. indica also. 

Occasionally a sporogonium may be met with on the dorsal 
surface instead of ' being marginal. 
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marchantiales. 

I^AAnLY IT. MARCHANTIACEAE. 

.lofiued. S.X ouios J t, ! r Po™ ,„ell 

by a more or less definite lid or valves. -dehiscence 

HI. MARCHANTIA L. 

Marchantia L. Sp. PL p. 1J37 (1753;,. 

cups almost always -prLeiiToifTh'o I Af^'^Potl gemmae- 
Dorsal layey nanw, aimctambL., „ »' ‘1*0 *alhs. 

in the cliamlcers frequentlv hi-fi .1 .^ihe filaments' 

Scales in two or three rows on ^ barrel-shaped, 

ones (median) C apped f® inner 

appendage, small.Llre or less Wate™''!?. ) (laminar) without 

uoa.; the onargin. withonf ipeilll' smalT “T 

Jig-ulate. Tiibereulfltn rlaJo. • i ^ ° ^ more or less 

all the eeales “raSiSn t“a ■’"'“'‘-“f 

the midrib. Male reorntail. f “ -.«tmnds from 

lately or palmately lobed • stall' nAi-ii + •. ' msoiform, stel- 

thee anterior side Sta b , lb *'vo rhizoid furrows- on 
tero ws containing rWls on L T 

bers on the posterior side rer^f , '^n''" air-oham- 

ated rays, each wi h f'U m ® ^-lO elong- 

2-valved, altern£iting' witli^ die modern eatli ; involncres 

T? . by a perianth. ^'capsUe^witirT^] -''^^"'^ 

wall'oronn layeh of celTs ^ Cai^ule 

-11, tetrahedmb on the riS 

■O 1. ■■■■'., ■ 
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Slaters simple, long, attenuate, bi-spiral. Gemmae more or less 
biconvex, vertically inserted, with one-oelled hyaline pediceh 
and an open sinus at each side, in groups at the bottom o 
goblet-shaped gemmae-eups, margin of the cup shortly lobed 

^'xote:-The pores on the thallus are barrel-shaped consisting 

of a few rings of super-imposed cells. Some of these rmgs are 

above the level of the epidermis while others are below, but 
there is no sharp distinction between these as one or two are 
bound to be opposite the epidermal cells and at the same level. 
The pores are broad in the middle and narrow above and below 
and the lower opening is in some oases more or less closed by 
proiections from the bounding cells. In M. polymorpha the inner 

pore is very variable in outline. Usually, however, _ each of the 

four or five cells bounding the pore is narrow and its inner wall 
bul't^es in its middle inwards into the cavity as a more or less 
well developed papilla which sometimes becomes very long giving 
the pore a cruciate appearance. In M. nepalensis the inner wall 
of the bounding cells projects into the cavity of the pore very 
greatly and the pore is distinctly cruciate. In M. palmata the 
bounding cells are narrow with a straight or slightly convex 
inner wall and is therefore quadrate in appearance. Stephani 
describes the pore of M. simlana also as quadrate but I have 

not seen any specimens of this species. 

Key to the species. 

Inner pore quadrate bounded by narrow cells. , 

Thallus with a median dark streak M. palmata. 

Thallus without a median dark streak M. simlana. 

Inner pore cruciate nepalensis. 

Inner pore bounded by narrow cells with a 

more or less well developed convex papilla 
from the middle of the inner wall of each cell. 

M. poly morphi. 

8. Marchantia polymorpha L. 

M.arclicuitia L.. Sp. PI. p. 1 iB7 (1763) . 

Dioecious. In large extended deep green patches. Tlialliis 
2-10 cm. long, and 7-20 mm. broad, flat or slightly concave, 
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fmwtly a ^tneair/irSX* aMo^"’“' “'Y 

imposed conceiitrio rings each of' 4 a n n 

above, with -2-3 rings of eells above' thftfTZ'^ °'f 
inner pore quadrate to cruciate a. 7, , epidermis ; 

bounded by 4 or 6 narrow cells tbe ' 1 usually wide, 
walls projects into tbe cavitl o^ fT , inner 

which is sometimes oreatlv elono f T ^ convex papilla 

ring rather elongated ant pro-ecHu^ i ^ 

pore as seen in ^vertical tec n “1 

brownish. Scales in three tt the pore. Ventral surface 
Median scaleslS^^^ attached on each side of the midrib. 

sub-rotund with an irreo-ularlv ttt ^PP®^^age 

more than half way from h.Z i , , ^^“hiar scales 

marginal scales smallest lio-plato ’ 7p 

below, very gradually passi f nttl prominent 

celled margin llTrteS “ " 

shorter than that of the female reee t roinided lobes; stalk 
Stalk of the female receptacle R ^ ®Ptacle, air-chambers absent, 
the dorsal side, tores sph^^^^^^ 

bispiral, long and narrow. Marcrin’ of smooth. Elaters 

lobe. fria.gpl„, “'r'S 

■nt ’ -1 rocks and banks of streams. 

“ ' S™ fl ,“p ™ M 

AW rni ® pass about 15,000 feet. 

row \nt ■ oce.;: ^^r I'etlrly 

more or less overlappino- Thevdonni^ ^ ° T ^ together, 

IkM “? ““ »'*•>« P»PiII» ia “I f 

empty. In some specimens from Uh, wter Ee f “T 
were vory long and almost meeting in tl,e If S f. 

empty spaces between their lateral walls. ’ ^ 
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The specimens from Leh are further characterised by the 
possession of a dark streak along the middle line and the spem- 
mens therefore, resemble the forma aquatiea Nees. The dark 
median line, however, has chambers which are said to be absent 

The Pangi specimens show another peculiarity. The thallus 
is much elongated, and the anterior margin of the gemm®-cup is 
mostly fused with the thallus and only slightly raised above 
it, giving the cup a superficial resemblance to the gemmae 
receptacle of Limularia. 

Q. Marchantia palmata Nees. 


Marclumtia palmata Fees, Nova Acta XII, p- 193 (1824). 

Dioecious. Plants medium, green, growing in patches. j! 
Thallus 3-7 cm. or more long, dichotomous, with long narrow 
lobes 2-10 mm. broad, flat, margin entire, apex _ emarginate. . 
Dorsal surface with a dark line in the middle; epidermal cells 
5-6-ano-led. walls thin, angles not thickened. Pores with 6 super- 
imposed concentric rings, each of 4-5 cells. 2 rings above the ^ 
level of the epidermis, cells of the lowermost ring small, _ not 
projecting into the cavity of the inner pore as seen in a 
vertical section of the por^; inner pore quadrate as seen 
from below, bounded by 4 or 6 cells which are narrow and do 
not project into the pore. Ventral surface brown. Scales 

in two rows on each side. Median scales fixed by an ob- ' 

ligue semilunar longly decurrent base, appendaged, appendage 
sub-rotund to ovate, coarsely and irregularly toothed; laminar 
scales without appendage, more or less quadrate; marginal 
scales absent. Midrib scarcely prominent below, gradually pass- I 
ing into the lamina ending in an acute mXgin- Male receptacle 
more or less circular with many short lobes, or p^lmatifid with long 
narrow diverging lobes, in the latter case 3-9 lo'b^d, stalk 10-20 , 

mm. long, air-chambers present on the dorsal side near the base. 
Stalk of the female receptacle up to about 35 mm. (mostly 20 
mm.) long, green, with air-chambers on the posterior side; recep- 
tacle asymmetrical, deeply rayed, rays 7-11, narrow, slightly 
convex or flat, truncate or slightly emarginate. Involucres hyaline, 
margin crisped. Perianth purple. Capsules spherical, dark 
brown, several In each involucre. Spores yellowish brown. 
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reticulate, _ 24-30 p Elaters 640 to 630 Gemmae-oup. rather 
rare, margins shortly irregularly ciliate-dentate. ' 

ilab. Moist rocks and water banks 

Distrib. Common ia the K,,m.o„ Him.l.yas the Outer 
Himalayas up to Kashmir, up to 8,000 feet ■ fairly 
common in the plains, Lahore, Sialkot; Caleutfl 
Assam (S. L. Hora); South India (Iyengar). 

Aofe.- The obes are usually long and narrow and with a 
distinct dark line in the middle on the dorsal side. It In 
easily be distinguished from Jl/. nepcdensis hy its narrow lobes 
with the dark mid-dorsal line and the female receptacles not 

Lahore the stalk of the oarpoeephaliim was sbn™r divide 
into two near Its upper end. The undivided lower portion w^ 

branches was 1 mm lono- 
Each branch had a perfectly normal receptacle at its tnn 
The mam stalk showed four rhizoid furrows in two pairs \vhile 
each of the branches had one pair. Another specimen from 
. ussoorm showed that a lobe of the male receptacle after forming 
anthendia for sometime had begun to form ordinary veo-etative 
tissue with even a gemmae-cup. The same specimeirhad an 
01 dinary vegetative shoot arising from the ventral surface of an- 
other lobe of the male receptacle. 

The male receptacle is very variable in form The stalk 
sometunes possesses four fu.-rows iuslead of The rhS. 

ole Itself may be almost entire with a very slight indicatio? ol 

“:::ol :tht*“*‘‘"*’‘ .„,1 diyergi„g 

and “ o1l™tm ^ iT “ (■ 

brown. The narrows rbLids Le Io“ Ld 
situated tubercles and are colourless. Odrers, a little broa def hate 
aUiertlanuer walls and are studded with tubercle, and .ro e h” 
hyahne or are slightly yellowish brown. Still wider ones mar 
hare tubercles in one part and may be smooth in the remaining 
part, or may bare a few small indistinct blunt tubercles scattered 
here and there and usually hare a distinct yellowish b 1 

colour and rery thick walls. Still others hare ' extremely ihS 
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sinootli walls and show no trace of tubercles. Some rhizoids of 
the large diameter are also met with which have smooth and thin 
walls. The walls of all the rhizoids except those of the last group 
are thick proportionately to the diameter. The scales nstially 
*have club-shaped mucilage cells projecting from the margin. 
The thallus usually has thick walled wide elongated (sclerotic) 
cells in the midrib, sometimes, however, these cells are practi- 
cally absent. The number of cells bounding the inner pore 
may vary from 3 to 10, though usually it is 4 or 5. 

10 . Marchantia nepalensis L. et L. 

Mardiaiitia nepalensis L. et L. in Lehm. Pug. IV. p. 10 (1832). 

Dioecious. In large patches of overlapping individuals. Branch- 
ing richly dichotomous. Thallus larger in female plants, 18-30 
mm. long and 6-12 mm. broad ; lobes short and broad; flal, margin 
entire to crisped, apex emarginate. Dorsal surface pale green, with- 
out a dark median streak ; areoles conspicuous ; epidermal cells 

6- 6-angled, walls thin, angles not thickened. Pores with 6-8 super- 
imposed concentric rings of cells, each of 4 or 5 cells, 2 rings 
above the level of the epidermis, the cells of the lowermost ring 
very long and projecting : into the cavity of the inner pore 
as seen in a vertical section of the pore. Inner pore cruci- 
form as seen from below, bounded by 4 or 6 cells projecting into 
it. Ventral surface brownish. Scales conspicuous, in two rows on 
each side of the midrib; median scales fixed by a long oblique 
semilunar deeurrent base, appendaged, appendage ovate to ovate- 
lanceolate, tapering to an acute apex, distantly and irregulary 
toothed, sometimes almost entire ; laminar scales very close to 
the median scales, ligulate, small; marginal scales absent. Mid- 
rib not prominent below, gradually passing into the acute margin. 
Male receptacle slightly lobed, lobes 6-8; stalk 3-6 mm. long, 
air-chambers absent. Stalk of the female receptacle 3 cm. 
or more long, green posteriorly, with air-chambers, brown ante- 
riorly, beset with scales at its base. Eeceptacle umbonate, with 

7- 9 rays, rays obcuneate, strongly convex in the proximal part, 
thin and flat distally, apex crenate or occasionally emarginate. 
Involucres hyaline, fimbriate. Capsules pedicellate, several in 
each involucre. Spores brown, granular, 18-25 Elaters 




Plate IIL 

MAECHANTIA POLYMOEPHA. 1—5 

1. A male plant. 

2. A female plant. 

3. A gemmae-cnp. 

4. A pore from above. 

^ 5 - Two pores from below. 

MAECHAFTIA NEPALENSIS, 6—10 

6. A female plant. 

7. A male plant. 

8. Vertical section tbrongh a pore. 

9. A pore from above. 

10* Two pores from below. 
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400 to 640 |x. Gemmee-cnps lobed, lobes deltoid, acute to 
acuminate, dentate to shortly spinose on the margins. 

Hab. Moist rocks and water banks. 

Distrib. Coninion in the outer Himalayas up to Kashmir, 

Garhwal and Kiimaon, up to 8,000 feet; Punjab 
plain, Lahore etc.; Kaghari Valley (K. A. 
Qizilbash). Often growing mixed with M, 
palmata. 

Note , — In the Kaghan Valley specimens apical adventitious 
shoots are present. Variations are met with in the rhizoids of 
this species also as described in the preceding species. The 
thalLus possesses sclerotic cells and a mycorrhizal region as given 
under If. palmata. Oil-cells are found in the thallus in both 
the species. The plant can be distinguished from M. pal amt a by 
the absence of the median dorsal dark streak, by its generally 
broader and shorter lobes, the cruciate inner pore and the umbo- 
nate female receptacle. 

The following species has been described by Stephan i but 
not seen by me. 

II. Marchantia simlana St. 

Marchantia simlana St., Sp. Hep. Vol. I, p. 173 (1899). 

Small, light green, ventral surface purple, up to 2 cm. long 
and 4 mm. broad, thin, midrib low, not prominent, gradually 
passing into the wings. Epidermal cells thin, delicate. Stomata 
large, slightly prominent; inner opening bounded by 5 nar- 
row cells. Appendage of the scales large broadly ovate, 
acute, margin slightly crenulate, marginal cells small. Male 
receptacle not seen. Stalk of the female receptacle thin, short, 10 
mm. long, naked, apex covered with filiform scales, scales of the 
involucre broadly lanceolate-cuspidate, or longly setaceous. Female 
receptacle small, 9-lobed, central disc large, lobes as large as the 
disc? linear, rather fiat and distant; apex slightly cuneate, expand- 
ed. Involucres hyaline, lobate, lobes fimbriate. Eest pot seem 
Hab. Himalaya, vSir/ifa. (Brandis). 
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IV. PREISSIA Corda. 

Preissia Corda in Opitz, Beitr. I p. 647 (1829). 

Monoeoions or dioecious Plants dichotomous, ^ fertile ones 
•with innovations from the apex.. Air-chambers distinct, filled 
with filaments: pores barrel-shaped. Ventral scales large, in two 
rows. Male receptacle stalked (stalk shorter than that ot the 
female receptacle), circular with a membranous^ margin, with 
scales on the under surface, stalk with 2 rhizoid furrows. Stalk 
of the female receptacle long, with 2 rhizoid furrow's; receptacle 
hemispherical, with 3-5, usually 4, cruciate rays; involucres from 
the under surface alternating with the rays; perianth present. 
Foot large, seta djstinct, capsule slightly exserted, subglobose, 
wall one-layered, cells with annular bands, dehiscing to about 
the middle by irregular, revolute valves, the cap breaking up. 
Spores reddish-browm, coarsely reticulate. Llaters yellowish, 
filiforni. 

12 . Prei'ssia quadrata (Scop.) Nees. 

Preisda quadrcita Nees, Eur. Leb. IV p. 136 (1838). 

Monoecious or dioecious. Plants in thin pale green patches. 
Tliallus up to 3 cm. long and 5-10 mm. broad, nearly flat above 
or with a dorsal groove, margin thin wavy reddish browui entire 
or crisped, innovations obcordate, bilobed. Dorsal surface 
with distinct areolae, epidermal cells d-G-angled, mostly quadrate 
at the margins, thin-walled, angles not thickened, pores small, 
somewhat conspicuous, with 4 to 5 super-imposed concentric 
rings of cells, circular above with 2 rings, each of 4 to 6 cells, 
cTuciate beloAv with 3 or 4 larger cells. C entral surface reddish 
brown, scales imbricate, in one roAV on each side of the midrib, 
semilunar, Avith minute lanceolate appendages. Midrib prominent 
beloAc, containing longitudinal brown fibrous cells, ra,ther 
suddenly passing into the lamina, ending in an acute margi.n. 
Stalk of the male receptacle up to 2 cm. long. Stalk of the 
female receptacle up to 6 cm. long, reddish-hrown below. Re- 
ceptacle usnally 4-, often B-lohed, Avith4 or 5 involncres.eaeh Avith 
a single capsule. Perianth inflated. Capsule Avail of one layer of 
cells Avith numerous annular or spira,! hands, lid dark brown. 





Plate IV. 

MAEOHANTIA PALMATA. 1—7. 

1. A female plant. 

2. A male plant, 

3. A gemmae-cnp. 

4. A pore seen from below. 

6. Two pores from above. 

6. T. S. of stalk of the female receptacle. 

7. A male receptacle, with two adventitious 

lobes. 

PEEISSIA QUADEATA. 8~-ll . 

8. A female plant. 

9. A male plant. 

10 V. S. through the pore, 

11 A nore from above. 


vegetative 
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Halx n 1 A ? ** '» K W. 


Hab. 

I) is f rib. 


Oil iiiOLst soil Or I’oclvS 

^^^iY,A.sthanmarq (xM. L Sof-hn • 
fisr A rv -11 : Ivag'lian 7allev 

UN A^Qt^dbash). Not met with in Z 

u ei Himalayas at the ordinary hill stations 
I'are in the Eavi valley. stations, 

A'oje:^ -Tlie receptacle is usual] v4-lobed wltl, a 
at maturity but 5 sporoo-onia are £nf ^ ‘^'Porogonia 

mens from the Ivao-han Valiev V ’ and in speci- 

eeptacle. b sporog-onia were seen in a re- 

Ihe leceptacles are terminal but i?rowth of tlie ti ii 

bmne iyeM prSig tooVriavivil (£"£,“ ““"r 

cavity, usually ub„„, 120.i» A urS Pvojecting iuto the 

gradually tapering to an obtuse a -pi^ broad at the base 

Some am even ehortev and tvia.ounnn'Ll L‘„7£“‘“‘ 


V. WIESNERELLA Scliffn. 


Il-Wman Schffn. Oeet. Bot. Zeiteohr., p. 1 (1S96). 


cate, i “£ie e££d£T:tT“‘t‘- 7“ 

tomonely Wanehed, .ob7“Ten ‘“f"' 

m7t.7 £ll7£‘p„'irair '?■ 7‘T‘; “W 7th "„d“ 

feoiale brnS, slee i ,V «' '■l'» 

Stalk of the femaM retnt’.er^^^^ surrounded by scales, 
at the apew thin hv!l^ i a deep narrow notch 

apex, thm, hyaline, naked or surrounded at the base by 


I li'' > 
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: 11 , 
’’ 'll' 
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a few scales, 2-fiirrowed. Receptacle convex, papillose, stomata 
compound: with 5-8 (normally 6) long- narrow radii alter- 
nating with the lobes. Involucres under the lobes, bilabiate, lips 
entire. Perianth nil. Archego nia up to four in each involucre. 
Capsule longpedicelled, exserted, spherical, dehiscing by 4-6 
irregular revolute valves to the middle. Wall cells brown, 
l-la5^ered, with annular bands. Spores reticulate, winged. 
Elaters long and narrow. 

13. Wiesnerella denudata (Mitten) St, 

IVksnerella demidata (Mitten) St., Sp. Hep. Vol. I, p. 154. (1899). 

Monoecious. In large extended yellowish green or light 
green patches, of irregularly overlapping individuals. Thallus 
thin, dichotomous, 2 cm. long and 1 cm. broad, nearly flat 
above, margin wavy, lobes oblong to quadrate, notched at the 
apex. Dorsal surface with distinct areolae, epidermal cells 5-6 
angled, walls not thickened, angles thin. Pores large, slightly 
convex, formed by 4 series of 6 cells each. Ventral sur- 
face brownish; scales oblique, lunate, large, hyaline, in one row 
on each side, appendage large, subrotund, strongly constricted. 
Midrib narrow, distinct, passing into the wings gradually. Male 
receptacle in the mid-dorsal groove of the thallus behind the stalk 
of the female receptacle, forming a circular cushion, sub-sessile 
or shortly peduncled, surrounded by short brown ligulate scales. 
Stalk of the female receptacle terminal, arising from a narrow 
notch, 4 cm. long, often shorter, thin, hyaline, naked, or sur- 
rounded at the base by a few lanceolate, deciduous scales, shortly 
2-furrowed. Receptacle convex, 6-lobed, with 6 involucres. 
Perianth nil. Capsule long-pedicelled, exserted, spherical, dehisc- 
ing by 4 irregular valves. Cells of the capsule wall brown, with 
annular bands. Spores reticulate, winged, wing broad, lobed, 
wavy, 40 \h in diam. Elaters narrow, bispiral, 340 [h long. 

Hab. Very moist rocks, or actually under water. 

Distrib. Dcdhonsie-Khajiar road, Dulchi pass, about 6,t300feet. 

Note, ihe plant has been found by the writer in two places 
only and without ripe sporogoiiia- The description of the 
sporogonium is after Stephani who gives Kumaon also as one of 
the loealitf&s where the plant has been met with. At the localities 
wheie it was found by the writer it occurred along with 
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Conoceplialum conicum. Stepliani states that the lobes of the 
thalliis are broadly linear blit in my specimens they are oblong 
to quadrate. 


VI. DUMORTIERA Reinw. Bl. et Nees. 

DumoHiera Reinw. Bl. et Rees, Nova Acta Leop. Carol. VII 
p. 410 (1824). 

Plants tliallose, very large, terrestrial, near streams or 
actually under flowing water, g’reen, prostrate, overlapping, in 
large expanded patches. , Thallus flat or procumbent, r epeate dly 
dic hot ompus or branching by apical innovatiohsT agex notched, 
margin^ undulate;^ mulrib _very prominexit; ai r-c h ambers^ ,, absept ’ 
and cells of outermost layer contain chlorophyll . Scalgs greatiy 
reduced,. hyaline, occurring as narrow long oblique ridges attached 
to the thallus on each side of the midrib Tn one row; often present 
near the apex and absent from the older parts. Male receptacle 
disciform, depressed in the centre, subsessfla, w^ bristles on the 
margins, much like the female receptacle in appearance when 
young. Female receptacle sessile when young, stalked when ma- 
ture. Stalk long, two-furrowed^ base naked, __ top covered with 
chaffy scales. Receptacle disciform, convex, umbonate, with a 
few bristle-life with 6-10 short lobes, with one saccate, hori- 
zontal involucre oil theiinderside of each enclosinga single capsule. 
Perianth absent. Capsule with a short pedicel, wall, one-layered, 
cells with annular bands, dehiseing by 4-8 valves, with fixed elater- 
like cells arising from the bottom. Spores tetrahedral, dark 
brown, warty. .. Elaters long, 2-4-spiral, sometimes branched. 

Note: — Different writers recognise different numbers of species 
of the genus based on the structure of the thallus, receptacles and 
involucre among other characters. Stephani describes three 
species, but Evans maintains that there are only two. Mi*. B. L- 
Sethi, M. Sc., working in this department has examined a large 
number of speciniens from various parts of the W. Himalayas 
and S. India. He comes to the conclusion that there is but one 
species which is exceedingly variable. Air-chambers are met 
with at the apex in plants growing in comparatively less-^mpist 
places. The x)ores even in such plants are rudimentary and each 
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is bounded by 4 06 ll 3 ._Chanibers are always absent eveiywlieie in 
plaiitrgrowm'g under water or on very moist places. The thallus 
may be densely covered with i^oill a te ce lls on the dorsal 
surface, thus giving it a velvety appearance, the form distin- 
guished as 71 t-eto'M, or the papillae may be few or wholly 
absent. The dorsal surface often shows distinct reticulations. 
Similarly characters based on receptacles are not ^ reliable. 
Different forms showing the above mentioned variations are 
often met with in plants growing very near each other, some 
under water and others just outside; some in shade and others 
more or less exposed. All the forms, therefore, have been group- 
ed here under one species i. e., D. liirsiita. 

14. Dumortiera hirsuta Reiirw. Bl. et Nees. 

Dumortiera hirmfa Eeinw. Bl. et Nees. Nov. Act. Leop. Carol. 
VII p. 410 (1824). 

Dioecious or monoecious. In extended, dark green, large 
patches of overlapping individuals. Thallus 4 to 10 cm. long 
and 8 to 12 mm. broad, r epeated l y dichot ompas, apex deep ly 
emarginate^fiat or- slightly c on cave above, margin undulate: partly 
oTwholly Translusoent; with the midrib, appearing. conspicuous. 
Dj)rsal surface sometimes with a fa-int network, covered 
de nseiy ^ with'^ papillate _cells_ or with only a few such cells, or 
perfectly smooth and absolutely without such cells. Epiderinal 
cells, 4-6--angled, walls thin, angles not thickened. Ventral sur- 
face green, scales.simple, hyaline, evaiiesoeiit, occurring in. _ older 
parts as narrow, long, oblique ridges attached to the thallus by 
their entire length in one row on each side of the midrib. Midrib 
prominent below, about 22 cells thick in the middle, formed of 
5-E^a^ M cells with thic k w alls, passing very gradually into 
the laminTToimeE ''ofd Midrib cells often infected 

with fungal hyphae. Male r eceptacle terminal with bristles ■ on 
the margin, and much like tlienfemale receptacle in appearance 
when youug. Female receptacle sessile when young, with a 
few bristles, s t alk ed at maturity; stalk thick, reddish browm, 
with 2 rhizoid furrows, up to 3 cm. long. Capsule globose, 
reddish-brown, wall of one-layer of cells rvith numerous annular 
bands. Spores tetrahedral, dark brown at maturity, den.sely and 
finely murioate, 22 to 26 n in diam. Elaters long, attenuate, 2-4- 
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DUMOETIERAHIESUTA. 


1 - 10 . 


A female plant. . i.- 

A male plant with apical innovation . 

T* of thallns. Epidermis smooth. 

Portion of T.s. of Aalto stowing papillate epidormal 

a“pot from neat Aoape^m”'*"®™''' 

Irtion of Ae stall of Ae female reoeptole. Hole two 

oapanle. Kote Ae tod elater-lile cdls at 

the base. 

ft Snores 9- Short elater-like cells. 

1 Saters ; spirals not shown m A. branched elater. 
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B. 
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spiral, some branelied, 450 to 900 y. long. Elat.er-like cells witli 
1 to 4 spirals, tnimept shaped, 50 to 100 't/* long. 

Hab. On moist earth or actually under running 

water on stones, on the walls of water reservoirs 
in rather dark places, in streams, etc. 

Distrib. Common, 4,000 to 10,000 feet, in the Knniaon and 
the Outer Himalayas everywhere; Eavi Valley; 
Pangi, Lahul ; and S. India. 

Note: — Kidney-shaped androgynous receptacles are of fre- 
quent occiirreiice, especiallj^ in the forms collected from very 
moist places. These were in all observed cases siib-sessile, with 
a few or many bristles coming out from the margin and dorsal 
surface and had no central depression. 


VII. CONOCEPHALUM Necker. 

Conocephahun Keeker, Elem. Bot. III. p. 344 (1759). 

FegafelJa Eaddi, Opusc. Scient. di Bologna II p. 356 (1818). 

• \ 

Thallus large., dichotomousl^ybranched; =dorsahsurfaee areo- 
late, arejhae \[ery distme^^ hexa,gonal, pores simple. Dorsal 

layer shallow, air-chambers large, tenpiaaL cells of filaments 
aidsing from the .floor produced into pointed colourless beaks.^^* 
Male receptacle disciform, papillose, sessile, at the apex of a 
branch, sometimes apparently lateral, in a cup formed by 
the growth of the thallus laterally and posteriorly. Female 
receptacle terminal in a pit; stally^long^ with a single rliizo id 
furroAw receptacle obtusely, conical, almost entire, composed of 
5 to 8 tubular involucres on the under side, each enclosing a 
single capsule. Perianth absent. Capsule with rather long 
pedicel, clavate-pyriform, • dehiscing at maturity by throwing 
off an apical cap, the remainder splitting longitudinally by 4 to 8 
rcflexed valves. Spores large, papillose, many-cclled, beginning 
to germifiate while still within 'the capsule. ' Elaters 2-4-spiral, 
bluntly fusiform. 
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if* Corfcephalum conicum (L.) Necker. 

Gonoeephalum conimm (L.) IsTecker, Elem. Bot. III. p. 344 (1759). 
Fegatella coniea Corda in Opiz, Beitr. I. p. 649 (1829). 

Dioecious. In large dark green patches. Aj^ical innovations 
common. Thallns dicliotoinons^ up to 10 cm. long and 10 to 12 
mm. broad, flat, Avith somewhat uindulate margii^s; the apex 
emarginate. Dorsal surface with large conspicuous areolae form- 
ing a regular net -work; epidermal cells thin Availed, angles not 
thickened. Pores simple, elevated, visible to the naked eye, with 
5 to 6 conceaitrm M the innermost ring composed of 

6-7 ceTFs. Ventral surface p ale g reen, usually 

with wide tubes scattered in ^i^^ rather distant, in one row 

on each side of the midrib, with a violet, reniform or orbicular 
appendage. Midrib someAvhat suddenly passing into the lamina 
ending in a generally 2-celled margin. Male receptacle sunlvC^^^^ 
ill a. cup formed , b^^ of the thaU^^ t erm i n al, or 

becoming apparently lateral. Antheridia scattered on the dorsal 
side in between the air-chambers. Pema^ jeLC^^^^ 
sunken (as a whole while young, or base of the stalk Avhen old) 
in a cup formed by the growth of the thallus laterally and pos- 
teriorly. Dense scales below and round the young receptacle. 
Central part with distinct air-chambers and pores. Capsule Avail 
of a single layer of cells except at the top, with annular bands. 
Spores green, multicellular, 85 g. Elaters bluntly fusiform, 
170 [x long. 

Hab. Moist cool and shady rocks, usually near 

running Avater. 

Distrib. Very common in the Kumaon and the Outer 
Himalaya up to Kashmir in the west, 6,000 
to 8,000 feet* Middle Himalayas ; Pangi. 

Note:— Specimens from above shoAV no trace of the 

wide tubes in the midrib. Tuberculate rhizoids occiir on the 
midrib in bundles in the axils of the scales. Cavers states that 
during one growing season the arohegonia are fertilised and the 
development proceeds till the spore formation, all this time 
the female receptacle resmmaining sunk in the cup. At the 
end of the season the growth stops. Next season at the very 
beginning the stalk elongates suddenly, the spores are dispersed, 





Plate VI 

WIESNEE.ELLA. DENUDATA- 1— 

1. Two plants. 

2. T. S. of thallus. 

CONOCEPHALUM CONICUM. 3-B. 

3. A male plant. 

4. A female plant, t/ 

6, T. S. of thallus. 

LUNULAEIA CRUOIATA. 6—7. 

6. A plant. 

7. A gemmae-cnp. 
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and the former dies away. The writer has seldom seen ripe 
stalked female receptacles in the Himalayas. Male receptacles 
and young' female receptacles are very cornmon. Plants with 
remnants of the decayed stalk also are often met with. The 
plant forms extended patches of a dark green colour, sometimes 
extending over several feet, in moist and shady ]:)laces. It is 
often accompanied by Pellia and iJiimmiieni and was accom- 
panied by 1 ( demidata at the places where the latter 
was met with. It can be readily recognised by the conspicuous 
reticulations of the dorsal surface, the large scale appendages, 
the large disc-shaped male receptacles (with conspicuous papillae) 
inside a cup-like outgrowth and the conical female receptacle. 
This species is the largest thallose liverwort excepting only 
Diuiiortlem throughout the Western Himalayas. 

VIII. LUNULARIA Mich. 

l/wnulana Mich.. Nov. PI. (xen., p. 4 (1729). 

Thalliis large, irregularly furcate^ or innovating at tlie apex. 
Dorsal surface distinctly areolate when moist, witli semilunar 
gemmae- cups. Dorsal layer narrow. Pores siinpkc air-chambers 
in 011C3 layer, with hlaments. Male receptacle disciform, 
sessile, at the apex of a short branch, hecoming, as with the 
female rece.ptaele, apparently lateral, surrounded, except in front, 
by the elevated bonier oi the tlndlus. vStalk of the female 
receptacle terminal on a ^hoit branch, becoming a])parently 
lateral, without a rhizoi<l furio\v h^ry, surrounded at tlKM)ase 
by scales in several layers; receptacle young disciform, later 
almost always composed of 4 cruciatm horizontal, tnbniar 
involiic'res, eac'ii containing a single sporogonium. Perianth 
ahstmt. Capsule wtih a long pedicel exserted fi’om tlie 
bilabiate ()])tming of the involucre, dehiscing nearly to the bas(‘ 
by 4 narrow valves. Cells of the capsule wall without aniinlar 
])auds. Spores tetrahedrab yeliowish brown. Elaters bis])iral. 
thread-like. 
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1 6 . Lunularia cruciata Diim. 


lAinularia cruciata Dum., Comm. Bot. p. 116 (1822). 

Dioecious. Plants light green, thin, in large patches of 
overlapping individuals. Thallus up to 4 cm. long, dicho- 
tomonsly divided; lobes oblong to quadrate 8 mm. broad, deepb^ 
notched at the apex, with sinuate hyaline margin. .. Dorsal siirfanc 
flat or slightly concave; epidermal cells 54)-ang]cd, angles aaid 
walls not thickened. Pores rmsed^ bounded ]>y B lings of (r8 
cells each... Chambers in one layer, containing slioil branelied 
filaments. . Ventral surfiice green; scales in one row' on each si<le 
of the midrilp thin, delicate, attached by a long semilunar base, 
appendage rotundate. , Mifirib not much, prominent below, 
gradually passing into the -wings.. Male jece])ta(l(,‘ sessile, disci- 
form, terminal. Stalk of the female receptacle 2-2'5 om. long, 
delicate, nearly pellucid, with scattcrcil liaii’s or almost naked. 
Capsule dark brown, oval, wall of one layer of without 

bands. Spores rounded, tetrahedral, smootii, yeHowish brown, 
14-17 [x in diameter. Elaters long, slender? yellowisli brow-n, 
bispiral, 340 |;/long. G-emmae reiceptacles seiniliinar; receptacle 
wall very high posteriorly gradually becorning lownn' foiwvards, 
the diameter between two ends being about 6 iiiin. Gemmae oip 
unicellular stalks, cjrcafiar,hiconyex,margin tliiiu entire, with two 
lateral notches with overlapping margins. 

Hab. Moist I'ocks. 

Distrib. Himalayas, Darjeeling (T i 3*u 1 1 a ray an an ) : S, 
India, M(fc/ras, Dofaeanatial (lycngai'). Not 
met with so far in tlie Western Himalayas but 
may occur in Jiurnaon. 

Note: — All the material available is stcri he I )(‘S(‘ri]jt ion of 
receptacles is after Macvicar; “The Student's Handbook of 
British Hepatics’' and Stephani *'Spe(*ics Hepat icarum." Oeea- 
sionally the anterior margin of the g<nnmae.-cii|-> in MarDufutia 
remains radinientary and the cups beai- a certain rosmnblatn-t* 
to the serailiinar gemniae-rcceptacles in this spe(d«‘s. 






Plate 


EXORMOTHECA TUBERIFERA, 1-10. 

1. Two fertile female i;)lants. 

% A sterile tiiber-beariniy plant, from below. 

3. T. S. of thalliis. 

3a. A portion of 3 magnified. 

4. A pore from above. 

5. A ventral scale. . 

6. T. S. stalk of the female receptacle 

7. Vertical section of female receptacle. 

8. A spore. 

9. Three elater-like cells. 

10. An elater. 
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IX. EXORMOTHECA Mitt. 

Exorniotheca Mitt., iu (Toclman Hist. Azores, p. 325 (1870). 

Monoecious or dioecious. Plants tliallose: thalliis simple or 
dichotomous, lobes linear. Dorsal surface rather flat. Dorsal 
layer fairly deep. Air-chambers in one la.yer, full of filaments, 
stomata raised, simple, often confluent. Midrib stron|?ly pro- 
duced ventrally. Scales large, densely imbricate, obtuse or 
acuminate, with or without appendages. Antheridia usually 
along the mid-dorsal groove. Female receptacle stalked, arising 
from the apex or the fork between two lobes. Stalk with one 
deep groove; recej^tacle convex. Involucres two, opposite, 
tubular or more or less bivalved, with a broad mouth. Foot 
large, seta short, capsule spherical, opening by irregular valves; 
wall one-layered, the cells with annular bands. Lid large, 
elater-like greatly thickened cells hanging from it. Spores 
areolate, with areoles smooth or papillate Elaters yellowish, 
loosely bi-or tri-s]:)iral. 

17 . Exorniotheca tuberifera Kashyap. 

Exorhtofiteca tfiberifem Kashyap, New Pliyt, YoL XIII, 

]). 309 (1914). 

EdxuiiiotJumj (ioUani St.,Sp. liep. Vol. VI, p. 18 (1916). 

IMonoecions. Thallus twice or thrice dichotomously divided, 
with long linear lobes firmly attached to the soil; lobes up to 12 
mm. long, and usually less than 2 mm. broad. Dorsal surface 
green, usually with a deep narrow groove and conspicuous, often 
confluent, stomata. Pores variable in size and in number of cells 
bounding I liem, round or elongated, the cells bounding these 
not differing from those of the epidermis. Filaments simple, 
terniinaJ cells elongated, tapering upwards, and containing fewmr 
ehloroplasts. Midrib strongly projecting ventrally. Ventral sur- 
face purple,: scales purple, oecasionally hyaline, Innate, overlapp- 
ing, directed outwards and forwards and without any ap])en- 
dage such a.s is described in other species of the genus. 
Antheridia often in a depression behind the stalk of the 
female receptacle or along the mhlrib in the median groove 
in ii zigzag j’ow; papillae red. Female rece])taele arising 
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from a pit in the fork between i wo lobes, anterior wall 
of the pit wanting, stalk up to 10 mm. long, with one rhizoid 
furrow. Receptacle hemispherical, involucres 2, with 1 — 4 arche- 
gonia in each. Air-chambers with green filaments and stomata ; 
pores well-formed, bounded by about 7 cells in one ring. 
Capsule fully exserted and directed upwards. Seta up to 1’6 mm. 
long. Cells of capsule wall with semi-annular bands, those of the 
operculum cells being thicker and broader. Operculum with a 
few short elater-like cells suspended from it. Dehiscence by 4 
irregular valves. Spores tetrahedral, covered with conical 
papillae on the convex side, 56-60 M'- Elaters 120-140 with 3 
or 4 lax spiral bands. 

Hab. Comparatively dry slopes. 

Distib. Outer Himalayas; Garh-wal, Mussoorie^ about 6, COO 
feet; S. India, Madras (Iyengar). 

Note The apex of the plant at the end of the season 
becomes narrow and the dorsal assimilating tissue decre- 
ases gradiiaHy, producing ultimately a short thick tuber- 
like structure directed downiwards and more or less buried 
in the soil and protected by scales. This tuber in the 
next growing season gives rise to another plant. More 
definite tubers are formed in this species by the modification 
of the ventral shoots. Each tuber has a short cylindrical stalk 
and is a spherical body about 0*5 mm. in diameter, covered with 
rhizoids. The growing point is situated in a small depression 
surrounded by minute purple scales. The cells of the tuber are 
full of starch except the epidermal cells wdiich are empty. 

The scales have no appendages and the stomata on the 
female receptacle are well developed, ils a matter of fact the 
bounding cells of these stomata are more definite as regards 
their number and shape than the stomata on the thariiis. SGlnis- 
Laubach has stated that there are no stomata on the female 
receptacle of ExormotliexM piisUla (Bot. Zeitung, Bd. 55, J 897). 
Stephani also states that the chambers on the female receptacle 
do not open to the outside (Sp. Hep. \^oh I, p. 218). 









Plate Vm. 


STEPHENSONIELLA BREVIPEDUMOULATA, 1—10. 

1. Two male plants. 

2. Two female plants, note the continuation of the growth 

after the formation of the receptacle and the apical 
tuber. 

3. L. S. of thallus. 

4. Two ventral scales. 

5. A pore from above. 

ft. T. S, stalk of the female receptacle. 

7. Female receptacle. 

8. A spore. 

9. Three Elater-like cells. 

10. Three elaters. 
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X. STEPHENSONIELLA Kashyap. 

Kashyap, New Phyt. Vol. XIII, p.3r2 (1914). 

Plants growirig- singly among moss and grass or aggregated 
in large patches on rocks. Each x)lant with a thick base, simple 
or once or twice dichotornonsly branched and closely attached 
to the substratum, light green in colour, spongy above, with a 
solid midrib strongly projecting ventrally. Upper surface areo- 
lated. Chambers large, empty, directed forwards, opening by simple 
stomata. Ventral surface greenish ; scales in 2 rows. Antlieri- 
dia aggregated in a long and broad mid-dorsal groove in large 
numbers, close to each other, in 2 or 4 zigzag rows, forming a 
definite receptacle: papillae red, conspicuous at maturity. Pem.ale 
receptacle at first terminal, later on becoming dorsal by the conti- 
nued growth of the thallus arising as a small hemisph63rieal 
cushion in. a deep pit, protected while young by scales. In- 
volucres 2, broad, archegonia 1 to 6 in each involucre. Stalk short 
with a shallow anterior groove containing a few tuberculate rhi- 
zoids. Tissue of the receptacle well developed, with empty cliani- 
bers and definite pores. Involucre tubular, opening by a 
wide month. Sporogonium wholly \or partially inolnded, with 
a small foot and a small seta; dehiscing by 3-4 irregular valves. 
Capsule wall of a single layer of cells, with thick brown bands 
on the radial walls o.nly. Spores tetrahedral, large. Elaters 
short, stumpy, with spiral and annular bands. 

;i8. Stephensoniella brevipedunculata Kashyap. 

8tepfiensonieU.a Kashyap, New Phyt. Yol. 

XIII, p. 312(1914). 

Dioecious. Thallus up to 12 mm. long and 4 mm. hroad, gi’ow- 
iiig from a thick base, margins wavy; simple or forked once or 
twice; lobes obovate or oblong, apex ernarginate. Ventral ad- 
ventitious shoots common. Dorsal surface areolate: epidermal 
cells polygonal, walls thin, angles not tliickeiied. Stomata often 
confluent; eaeli pore siiiTonnded by 1 or 2 rings of hyaline cells 
the number of winch is variable. Ventral surface greenish; 
scales hyaline, small, in 2 rows, each scale with a few filamen- 
tous appendages arising from the apex and the margin. Midrib 
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TE-ojecting veiibrally and gradually passing into the lamina. An- 
theridia in a cluster in a mid-dorsal groove, sometimes interrupt- 
ed by sterile vegetative tissue. Female receptacle stalked at 
maturity, sessile and protected by scales when young. Stalk 
short, up to rS mm. long, with a wide shallow groove ante- 
riorly. without scales at maturity. Capsule wall of a single layer 
of ceils, the cells with bands on their radial walls only. Spores 
tetrahedral, large, opaque, covered densely with low large and 
small papillae, irregularly toothed or bluntly lobed along the 
margin, 80-100 [/.. Elaters very small, with only annular hands or 
a single lax spiral band, 80-140 ir long. Short elater-like cells, 
only aunularly or spirally thickened, hanging from the apex 
of the capsule. 

Hab. On rocks, or among grass and moss. 

Distrib. Common in the Kumaon and the Outer Hima- 

layas, Alftssoom, Simla; Kuln, Diilchi pass; 
etc., 6,000 to 7,000 ft. 

Note The growth of the thallus after the formation of the 
female receptacle may be very slight, resulting only in a small 
process or a cylindrical tuber, or it may give rise to a large, even 
branched shoot. The female receptacle, therefore, becomes defi- 
nitely dorsal. Correlated with this is the fact that the groove in 
the short stalk of the receptacle is very shallow and contains only 
a few rhizoids. The rhizoids naturally cannot i each the giound 
and have no function to perform and they are being eliminated. 

At the end of the season each lobe produces at the apex a 
cylindrical downwardly directed tuber. This is a continuation 
of the midrib of the lobe, the lamina not having been foi’med. 
The tuber remains underground in winter and grows into a new 
plant next year. This tuber of the apex also explains the fact 
that the adult plants are thick at the base, having grown from 
the tubers. 

The plant is closely related to Exormotlmca ss shown by 
the position of the receptacles and its two involucres particularly. 
It is also clearly a reduced form from a type like Exormotheca as 
seen by the empty chambers, simpler pores, simpler elaters and 
the shifting of the terminal female receptacle to the dorsal side. 
Both the Himalayan and this species bear tubers. 

They are often met with growing in the same locality. 
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PLATE IX. 


Plate IX. 


AITCHISONIELLA HIMALAYENSIS. 

1. Five plants showi^yarious forms; an, antheridia ; T, 

tuberous apex t^yKTsporogonium. 

2. T, S. ofthallns. 

3. A pore in surface view. 

4. A ventral scale. Note mucilage cells. 

5. L. S. of thallus and sporogonium. Note continuation 

of the thallus tissue into the involucre. 

6. A spore. 7. An elater. 
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. XL AITCHISONIELLA Kashyap. 
AitcMs()nieMa Kashyap, New Phyt. Vol. XIII, p. 219 (1914). 

Monoecious. Singly or in small patches. Thallus small, 
like, dicliotomously branched, sometimes apparently pinnate. 
Plants light green, rather grey. Dorsal surface perfectly smooth. 
Pores simple, not raised. Chambers in one layer or two layers 
near the margin, oblique, without filaments. Ventral scales in 2 
rows with terminal filamentous appendages. Antheridia in 2 
rows along the midrib, embedded in the thallus behind the female 
receptacle, papillae very inconspicuous. Female receptacle term- 
inal, lateral, or in the fork between two branches, subsessile, with 

1 or 2 tubular involucres, joined to the thallus by a stalk-like 
constriction, having a groove on the anterior side- Eeceptacle 
tissue continuous with the tissue of the thallus behind. Arche- 
goiiia 5 or 6 in each involucre. Capsule included, with a well 
developed foot, and a very short seta, wall one-layered, cells of 
the wall with annular and spiral bands. Short elater-like cells 
with annular bands projecting from the base and the apex of 
the capsule into the cavity. Elaters fusiform. 

19. Aitchisoniella himalayensis Kashyap. 

AUchisonkUa hirnalaj/enms Kashyap, New Phyt. Vol. XIII, 
p. 219 (1914). 

Monoeeioiis. Thallus dichotomous^:^ divided or occasionally 
apparently pinnate, lobes 4 mm. long and 2 mm. broad, oblong- 
ovate, with a notch at the apex. Dorsal surface perfectly 
smooth: epidermal cells thin-walled. Pores minute, simple, not 
I’aised, each surrounded by a ring of 6 cells with slightly 
thickened radial walls. A ir-chainbers empty in 1 layer, or in 2 
layers near the margin. Ventral surface hyaline or bluish, scales 
small, distant, hyaline or bluish, triangular or lunate, with 
mucilage papillae on. the margin and the body, not projecting 
beyond the margin; appendage of 3-5 colls, last cell mucilaginous. 
Midrib thick, projecting strongly on the ventral side and passing 
abruptly into the thin lamina. Antheridia on the dorsal side, in 

2 rows, behind the female recept.aele; papillae very inconspicuous. 
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Female receptacle variable in position, terminal, lateral, or in tlie 
fork between two sterile lobes. Eeceptacle of 1 or 2 involucres 
joined to tlie thallus by a small stalk-like constriction having a 
distinct groove and a few scales on the anterior side. Each 
involucre with a single sporogoninm; foot well developed, seta^ a 
mere constriction. Spores tetrahedral? densely covered with 
round papillae on , the convex side, 36 Elaters simple or 
branched, tri-spiral, 120 long. 

Hab. Comparatively dry slopes. 

Distrib. Eairly common^ MAismorie, Simla; Knlii, DtdeM- 

Pass, . \ . 

Note:—” A most remarkable plant in having a siibsessile 
female receptacle. 

The plant is related to Tavgionia in the structure of the 
capsule. As regards the position and structure of the receptaele 
and the involucre it is intermediate between ExorniofJieca and 
Targioma.. If the stalk of the receptacle in Exormotheca is elimi- 
nated we get a receptacle of the type of AUchimnieUa, and if the 
stalk-like portion in the latter genus goes on growing into an 
ordinary thallus, the condition as seen in is reached. 

In the position of the female receptacle and the variations as re- 
gards the number of involucres in each receptacla the plant 
shows much resemblance to the male receptacle of CyathocUum 
titberomau In the structure of the thallus (air-chambers and 
pores), the plant resembles AflialaniML On account of the 
above nicntioned features this species breaks down the demai- 
cation between the Oompositac of Aib AIcvv(AiafiMciiX(W and the 
Targiomaceae. Owing to the transitional character of AifxJmo- 
nielia family lAii^gioyiicuuut^ has been merged into the family 
Maychanfiaceae. 

In its natural habitat the plant looks very much like a 
Ricda, and can only be found after a careful observation unless 
it forms a large patch. 
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XIL CYATHODIUM Kunze. 

Cyathodiuni Knnze, in liehin. Pug. VI, p. 17 (1854). 

Monoecious or dioecious. Plants thin, small, tufted, on rocks 
or on ground. Tliallus thin, consisting of a dorsal and ventral 
layer of cells separated by an air-space divided by thin vertical 
partitions. Dichotomously divided. Air chambers in one layer, 
empty, with or without simple pores. Pores when present large, 
bounded by concentric rings of cells. Scales minute, in two 
rows, or wholly absent. Rhizoids smooth, some thick-walled 
but not tuberculate. Position of the male receptacle variable ; 
terminal, lateral, or in the fork between, two branclics. 
Antheridia numerous, ostioles papillose. Involucre at the apex 
usually on the undersurface as in tubular or 

bi-valved : anchegonia a few, in a cluster. Capsule globose, 
inserted by a small foot. Seta small, slender, delicate. Wall 
i-layered, cells of the upper part witli annular bands, those of 
the lower half thin walled, lid defihite,Mf 2 or 3 layers of cells, 
the outerrnost layer usually of 4 cells. Capsule dehiscing by 8 
equally large valves after separation of lid. Spores splierical, 
more or less niuricato.' Elaters fusiform, trispiral. 

20 . Cyathodium tuberosum Kashyap. 

([ifafhodiK lif fdherosani Kashyap, Kew Phyt. Vol. XIII, p, 210 
(1014). 

([i/afhodltuH peiucillafum St,, Sp. Hep. Vol. VI, p. 4 (.1916). 

Dioecious. Sterile plants small, yellowish or green, once or 
twice dicln.)tomously\livided, densely overlapping, the lobes linear 
to oblong. Male plants more or less branched, lobes linear or ob- 
long-obcordate. Female plants linear or linear oblong, but more 
often, owing to repeated rapid dichotomy, farishaped, with ascen- 
dingmargins ; the narrow plants less than 2 mm. broad, the large 
ones 1 cm. long and 2 cm. broad. Dorsal surface usually flat ; 
epideiunis with cliloroplasts. Pores on the dorsal surface 
absent in sterile and smaller male and female plants, venti*al 
pores present in many. Dorsal pores found only in well deve- 
loped female plants, scattered, circular behind the apex, elongated 
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and elliptic further back Each pore bounded by 2 or 3 
series of 4 or 5 cells each. Ventral pores simple, large, bounded 
by ordinary cells of the thallus, elongated antero-posteriorly. 
Ventral surface flat. Midrib abs^ Rhizoids both thin walled 
and thick walled, but the latter without pegs. Scales simple 
cell-rows or small plates, cells with chloroplasts. Male receptacle 
lateral and cushion-shaped; or in the fork between 2 branches 
and then circular or elongated laterally; or terminal and then 
disc-shaped, 4-10 lobed, sub-sessile, with a stalk-like constriction 
having a shallow groove anteriorly, lobes with scales on the 
under surface and antheridia on the upper surface in acropetar 
order. Number of involucres in large female plants very large 
(up to 20 or more), with 1-4 ripe sporogonia in each. Involucres 
ovoid, opening by a circular or elliptic mouth, margins often 
purplish Sporogonlurn with a foot of two lobed cells, seta 
of one row of cells. Capsules 0'5-()‘7r) mm. in diam.; lid 80 [x in 
cliam.; cells of the outermost layer of the lid usually 4; cells of the 
upper portion of the wall with annular bands; cells of the lower 
portion thin- walled. Spores spinous, 40 in diam. Elaters 17-30 
in number, sometimes very few, even only 2 or 3, trumpet-shaped, 
usually fixed by the broader end to the wall of the capsule along 
the lines of dehiscence, very closely broadly trispiral, 600-560 [x. 

Hab, In moist shady places and dark caves. 

Distrib. Outer and Ktimaon Himalayas, common up to 
8,000 feet; 'Panjab Plain, Julhmdnr (A. R. 
Akhtar) . Mlahabad (Dudgeon ) ; Lucknou: ( S. K* 
Pande); E. Tiwari); Mount Abu 

(V. V. Apte); Karla Poona ( S. L. Ghose); 

Bombay (d’Almeida); Madras (lyenger); N. 

^ Kanara (Sedgwick); /icmyco/# (S. L- Ghose). 

Note :-\To wards the end of the season the apical part of the 
sterile plants and the sterile lobes of the male and female plants 
becomes thick and compact and marked ofl‘ from the thailus 
behind. Each possesses one or two growing points and is 
beset with spike-like forwa.rdly directed hairs on all sides. These 
resting structures, flubersf’ a:*e formed at the end of the season, 
remaining dormant during the winter, and growing into new 
Xjlants at the beginning^ of next summer. Tubers are formed 
in the Himalayan plants only, they have not been seen in plants 
from the plains.) 






Plate X. 


GYATHODIUM TUBEROSUM. 


1 . 


Six male plants showing the various forms and pojitions 
.. of the male receptacle* 

/ A fan-shaped female plant. , 

Apical “ tubers.’’ 

4. T. S. ofa“tuber.” 

5. A dorsal pore in surface view. 

6. A ventral pore in surface view. 

I, 7. Operculum. ^ Three of the four original cels have 

further divided in one figure. 

8. Two ventral scales. 

9. A spore. 

10. The ends of an elater from a specimen from Mount Abu. 

II. The broad fixed end of an elater from a Himalayan 

specimen. 
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The plant grows in dark and moist places, and under these 
conditions it has a yellowish phosphorescence. Plants growing 
in comparatively open places, under trees, etc., are very much 
larger. The male plants under these conditions, have maiiy-lobed 
large terminal receptacles and they are usually hidden under the 
female plants, while the latter are large, fan-shaped, green, 
with dorsal stomata. 

x4.fter fertilisation stiff short hairs, similar to those on the 
'tubers’ begin to grow from the base, apex and margin of the 
scales near the involucre, the ventnal surface of the involucre, 
and the margins and sometimes even from the dorsal surface of 
the thallus for some distance behind the apex. 

The air chambers sometimes contain small colonies of some 
blue green alga or even the eggs of some insects which have no 
doubt entered through the ventral pores. 

The plant is very variable and very likely the species de- 
scribed as Cyathodiurn camrnaruni Kunze and C. mireo-nUens 
(Griff) Sell iff n. are merely forms of C. tuberosum. 

The variability is not limited merely to the vegetative paids 
but extends also to the receptacles, the spores and the elaters. 

The thallus may be very yellowish, small with long linear 
lobes and then occurs in thick patches of overlapping plants, or 
the plants may be larger, distinctly green, growing singly, fan- 
shaped with upturned margins, possessing large dorsal pores. 
The possession of large very much simpler pores on the ventral 
side of the former type is very interesting The male receptacle 
is very interesting. It is vei'y va.riable as stated in the descrip- 
tion. Obviously the size of the receptacle is inversely propor- 
tional to the vegetative branches. It is very small and without 
distinct lobes when it is lateral or in the fork between two 
vegetative lobes. When it is terminal, as for example, in plants 
occnrring hidden under the large female plants, it is largo, 
distinctly lohcd, with a short stalk-like constriction which has 
even a shallow groove antexiorly. The lobes bear antheridia 
acropetally and possess scales on the under surface. The whole 
receptacle in these cases is undoubtedly of the type met with in 
the higher Marrhaufiaceae, 

The outermost layer of the lid consists usually of four cells, 
but sometimes some of the cells are again divided. Grifftli has 
■figured such a lid with divided outer cells in C mireo-nitens- 
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The elaters are always few, thoiij?h their iiiimber varfe^ 
greatly. They are fixed by their broader end to the capsule 
wall along the lines of dehiscence, in rows when their iiuinber is 
comparatively large. In the specimens from Mount Abu all the 
6 or 7 elaters came out of the capsule on teasing and are appa- 
rently free, but even in these specimens one end of the elater is 
always -Pointed and the other is blunt and obliquely broad. 

Th^spores always possess spinous projections. In a speci- 
men from N. Kanara sent by the late Mr. Sedgwicdi their size 
was rather large, being 54 [x. 

See also the note at the end of the next genus, Targionia, 

^ iis- ^ 

XIIL TARGIONIA L. 

Targionia L., Sp. PL p. 1136 (1753). 

Monoecious or dioecious. Plants thallose, teri'estrial, pros- 
trate. Thallus simple, with ventral innovations near the apex, or 
rarely dichotomously divided, with indistinct areolae on the dorsal 
surface. Pores simple. Air-chambers distinct, full of filaments. 
Ventral scales in two rows. Antheridia on the dorsal surface of 
the disc-likp ends of short ventral innovations arising from the 
midrib, or in long and broad mid-dorsal cushions on the main 
shoots; ostioles papilliform. Involucres 2-valved, on the under 
side just behind the apex, the 2 valves inter-locked by means 
of small microscopic teeth on the cells of their }nargins. Arehe- 
gonia sevei'aL sporogonium usually one in each involucre, rarely 
2. Perianth absent. Capsule shortly x')cd ice! late, with a well de- 
veloped foot, at length breaking through tiie calyptra, the 2 
valves of the involucre separating, leaving a slit-like opening. 
x4,pical portion of the capsule becoming dctachetl in. one or more 
fragments at maturity, tlie remainder being divided into 5-8 
irregular valves. Capsule wall of one layer of cells with s])iral 
and annular bands. Spores reticulate. .Elaters long, bispiral. 

Note: — Although the archegonia are said to be on the under 
surface and behind the apex, they really are on the morphologi- 
cally upper surface (only apparently on the under surface). The 
apical growing point has been pushed downwards and backwards 
so that the apical cell is situated on the apparently under surface 
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and tlie archegoiiia are formed in the usual acropetal order so 
that the youngest archegonium is just behind the apical cell and 
the oldest further back, i. 6., towards the anterior end of the 
thalliis, near the apical notch. This is true also of Cyathodmm, 
though Lang ( Annals of Botany, 1905) states in Cyathodmm 
cavernanim the archegonia are actually on the dorsal surface 
and the ventral shifting of the archegonia does not take place in 
that species. In the involucre of the other Marchantiaceae also 
the archegonia are found apparently on the under surface for the 
same reason. In forms like they can be clearly 

seen to be on the upper surface in the very young receptacle. 

21. Targionia hypophylla L. 

Targiorda hypophylla L. Sp. Pi. p. 1136 (1763). 

Monoecious or dioecious. Thallus usually K)-15 mm. long, 
occasionally 20 mni. long, and 2-4 mm. broad; often with adyenti- 
tioiis venti*al shoots, and rarely dichotomously divided; apex in- 
cised bi-lobed; dorsal surface green; margin entire; areolae indis- 
tinct; epidermal cells 5-6~aiigledj walls slightly thickened and 
angles much thickened. Dorsal layer shallow, air-chambers dis- 
tinct, containing green filaments. Filaments of the air 
chambers anastomosing and reaching the roof, except under the 
pore. Ternih al cells of the filaments under the pore hyaline^ 
with very few chloroplasbs,^ in other places chloroplasts 
numerous in all the cells. Pores simple, conspicuous, 
slightly elevated, with. 4 concentric rings of 6 cells each..^^^ Ven- 
tral surface purple; scales obliquely broadly triangular, with long^ 
subulate a]) 0 x. margin usually with projecting mucilage cells. 
Midrib prominent lalow, rather suddenly passing into the 
lamina. Anthej’idia aggregated^on the discs of the short ventral 
shoots, or on the dorsal side of the main shoot forming a long 
and broail mid-<lorsHl cushion. Invohiere^ sub-globose^^ keeled, 
piu’ple. containing 6 or 6 archegonia but ultimately only one spo- 
rogniuni or oeccnsioiially two sporogonia. Capsule spherical, wall 
of a single layer of cells with annular and sq^ira] bands. Spores 
30 to 40 {X. Eloters 140 to 188 [i. 

Halo On moist and dry rocks. 

Distrib. ( k)nim on thro'ugliout the region, at altitudes of 

5.000^7,000 feet. 
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Note:— Stephani does not describe it as occurring in India, 
whereas, Mitten has described it from the N.W. Himalayas under 
T. MiclieUi Corda, which is given by Stephani as a synonym of 
the above species. 

In moist and shady places the plants form masses of deep 
green overlapping individuals which are fixed to the soil only at 
their base. The scales and involucres in such eases are purple. 
In exposed places the plants are closely creeping, almost always 
dichotomously divided, light green or yellowish above, with 
hyaline or light purple scales and involucres. The spores in 
these cases are smaller, 26 to 30 and elaters longer, 180 to 200 [i. 

Antheridia are usually found on the well-known small 
disc-like ventral shoots with cylindrical stalks. These shoots 
have a more or less circular margin and are covered on the 
dorsal surface with antheridial papillae. Occasionally, however, 
these disc-like shoots develop more or less well-developed wings 
and in such cases the antheridia form a definite cushion in the 
middle. The scales on the under surface of these shoots are scatter- 
ed. Sometimes antheridia are met with in the form of a large 
definite mid-dorsal cushion on the ordinary lobes of the thallus 
also. In such cases usually the growing point at the apex divides 
and the scales on the under-surface just behind the apex appear 
to be scattered. It appears, therefore, that the short ventral 
male shoots are merely greatly condensed ordinary shoots with 
many growing points, the latter having become obscure, 

# # # , ' # 

XIV. CRYPTOMITRIUM Austin. 

GryptomMrmm Austin, in Underwood Bull. ILL. St. Labor. 
n,'p.36 (1884). 

Plants thallose, broad, thin, green, closely ereex)ing. altaclied 
to the soil by the midrib only. Thalins once or twice divided. 
Dorsal surface flat. Dorsal layer low; air-eliambers large, 
empty. Stomata slightly raised, simple. Midrib narrow, passing 
into the thin broad wings. Scales small, distant, in two 
rows. Antheridia in the mid-dorsal groove, 2- or 3-seriate, 
papillae very small. Female receptacle terminal, stalked: 
stalk long, naked, with one or two furrows, and a few 
ridges. Eeceptacle thin, broad, circular, with an irregular 




Plate XL 


TARGI0NIA HYPOPHYLLA. 1—3. 

1. A female plant from above. 

2. Three specimens showing male ventral shoots* Note 

the male cnshions on the main shoot also in the right 
/ hand specimen, 

" 3/ T. S* thallns showing variations in the pore structure. 

CEYPTOMITRIUM HIMALAYENSE. 4—10. 

4. A fertile plant. 

5. The tuberous apex from above. 

6. Female receptacle from below. 

7. Ventral scale from the ordinary thallus. 

8. Scale from the tuberous apex. 

9. Vertical section of involucre with sporogonium. 

10. Two spores. 
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margin, convex on the dorsal side, flat ventrally, stomata barreh. 
shaped. Involiieres wholly on the under side, not reaching the 
margin, up to six in each .receptacle; archegonia 3-4 in ea ch . 
Perianth absent. Sporogonia not exserted. Foot spherical, seta 
small. Capsule included, lid definite, 2-layered, cells of the 
capsule wall without bands. Spores brown, tetrahedral, reticulate. 
Elaters sinuous, often branched, bi- or tri-spiral. 

22 . Cryptomitrium himalayense Kashyap. 

Cryptomitrium> hinmlayense Kashyap, New Phyt. VoL XIV, p. 
2(1915). 

Monoecious. Thallus yellowish or green, very delicate, once or 
twice forked, lobes quadrate, up to 6 mm. long and about 6 mm. 
broad, apex cordate, margin irregularly bliuitly crenate. Dorsal 
surface areolated; epidermal cells thin- walled. Pores small, slight- 
ly raised, not in all areoles, bounded by 3 rings of 8 cells each. Ven- 
tral surface brownish; scales minute, hyaline or greenish, purplisli 
and much larger under the tuberous apex, ovate, distant, in 2 rows, 
margin of the scale occasionally toothed, apex with a filament of 
6 or 6 cells, cells of the scale contain chloroplasts. Antheridia in 
a mid-dorsal groove, just behind the stalk of the female recepta- 
cle or on the adjacent lobe. Female receptacle usually on one 
lobe of the fork. Stalk with one deep groove, up to 3 mm. long, 
and with 6 to 8 ridges. Receptacle thin, broad, circular, vuDi 
irregularly toothe^ margin, slightly convex on the dorsaLsida.in 
the centre, flat on th e ventrah^ide, margin often curved upwards. 
Involucres 2-4, most often 3, not reaching the margin. Opening 
long, narrow; archegonia 2 in each. Sporogonia 1 to 3, foot and 
seta small, capsule wholly included. Operculum 60 [i* in diam.; 
cells of the capsule \vall 50 to 80 pt. x 20 pt.. Spores brown, 55 to 
60 [1*, tetrahedral, broadly reticulate-lamellate oiithe convex side, 
border light brown, reticulations 2 or 3 in diam. (excluding the 
border). Ela-ters 350-400 pf. long, closely trispiral. 

Hab. Moist and often dark places. 

Distril). il/H.s‘.soo>vV, ShuJa, 6,000 — 7,000 feet. 

Vote: — Tlie plant grows in moist places under the dense 
shade of trees or in caves, often along with Cyafhodiu m fuheromm. 
Like the latter it lias a yeilowdsli colour. 

Stephani (Sp. Hep, Vol. I, p. 222) states that in (7. teneriim^ 
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tlie only other species of the genus, the stalk of the female recep- 
tacle may have one or two furrows. The Himalayan species has 
always only a single furrow. It is of interest to note in this 
connection that a plant from Mussoorie showed two perfectly 
normal receptacles at the top of a stalk arising from the apex of 
an ordinary lobe and even this stalk had only a single furrow. 
Compare the branched stalk of the female receptacle in M'ardtanMa 
palmata described under that species. 

At the end of the season the apical portion of the lobes 
becomes thickened and marked off by a crescentic purple hand 
behind. The more or less circular terminal portion becomes 
changed into a crumpled knot on drying and remains in this 
condition during the winter. The rest of the thalliis dies away. 
Next summer the twisted persistent portion spi^eads out and 
begins to grow. 

# ^ # 4^ 

The following plant? Massalongoa tenera, has been described 
by Stephani, but has not been seen by me. 

XV. MASSALONGOA St. 

23. Massalongoa tenera St. 

Massalongoa St., Sp. Hep. VoL VI, p. 65 (1917) . 
Massalongoa tenera Hedwigia, Vol. XLIV, p. 74 (1906) . 

Thallose? large, delicate, green, terrestrial, prostrate, cluster- 
ed. Fronds simple, thin, apex briefly inciso-bilobed, innovating 
from the apex ; dorsal surface subplane. Dorsal layer well 
developed? chambers in three series, wide, margins crenulate. 
Midrib broad, low. Pores compound, inner opening bounded by 
eight conicai converging cells. Ventral scales large, narrowly tri- 
angular, apex with a long setaceous aj^peudage. Dioecious. 
Female receptacle shortly and strongly peduneled, stalk with a 
deep groove, receptacle large, disc-shaped, margin coarsely cre- 
nate. Involucres four, cruciate, cup-shaped, and half covering 
the ripe capsule; calyptra delicate, partly united to the involucre. 
Capsule thin, wall one-layered, brown, lid large, regularly dehisc- 
ing- Spores large, 74 jr, laxly, reticulate. Elaters 470 [r, tri-spiral, 
long attenuated, strongly twisted. Male receptacle not seen. 

Hab. Sikkim Himalaya (Golian): Mnmnirie (Gollari). 
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XVL FIMBRIARIA Nees. 

Fimbriaria Nees, in Hor. pliys. Berol.^ p. 45, (1820). 

Monoecious or dioecious. Plants thallose, terrestrial, prostrate, 
small or medium, green. Thallus simple, rarely divided, irino vat- 
ing from the apex and often with ventral (fertile) innovations. 
Dorsal layer low, chambers narrow, often very irregular, and 
with numerous secondary lamellae, in one or several layers, 
empty or containing filaments* Stomata simple, slightly conyex, 
rarely highly conical. Ventral scales with appendages, in one 
row. on each side of the midrib. Male receptacle sessile, naked, 
disc-shaped, or cushion-like, just behind the stalk of the female 
receptacle, on ordinary main shoots, or on small ventral shoots; 
papillae small. Female receptacle terminal, on the main shoot, 
or on small ventral shoots, stalked; stalk with one rhizoid 
furrow covered with scales ; receptacle flat, convex, conical, or 
iimbonate, usually 4-lobed; stomata barrel-shaped. Involucres 
arising from the margin of the lobes, thin, cup-shaped or campa- 
nulate. Archegonium one in each involucre. Perianth, usually 
ovate or oblong with an obconic apex, dividing longitudinally 
by many teeth. Sporogonium one in each involucre. Capsule 
globose, shortly pedicelled, wall onedayered, lid of thick-walled 
cells. Spores tetrahedral, reticulate-lamellate on the convex side, 
more or less yellow. Elaters short, simple or furcate, mono- or 
bi-spiral. 

Note,— It is curious that all the five species of the genus 
described here from my own observations differ from each other 
in the position of the male and female receptacles. The position 
of the receptacles in itself could hardly always be a distinctive 
specific character, though it is quite constant in these species. It 
so happens,”, however, that in each of these species this character 
is also associated with other specific characters. In fertile plants- 
it is, therefore, very easy to distinguish the species by an exami- 
nation ofhhe position of the receptacles. 

Key to the Species. 

Of the twelve species described here only five, have been 
collected by the writer. The remaining seven have been included 
as they have been described by Stephani in “Species Heyaticarum” 


MAECHANtlAC^iAE 


as occurring’ in tlie Himalayas. Only the first five species are in- 
cluded in this key. 

^ ( Plants dioecious..... angusta 

( Plants monoecious........ 2 

j Male receptacles on the main thallus .....3 

"" (Male receptacles on short ventral shoots arranged laterally 4 

{ Female receptacles terminal on the main shoot in front of 

male receptacle F, Bhmeana 

Female receptacles on short ventral shoots, male on the main 

shoot........ F. pathankotensu, 

f Female receptacles terminal on the main thallus... F, refieulafa 

4 [Female receptacles also on small ventral shoots 

F mussuriensis 

^^^ 4 . Fimbriaria Blumeana Nees. 

Fimbriaria Blumecma Nees, Syn. Hept. p. 564 (1844). 

Monoecious. Thallus about 7 mm., sometimes 10 mm., long 
and 3 min. broad, linear, simple, or once or twice dichotomously 
branched, apex notched, lobes obcordate, margin entire. Dorsal 
epidermal cells polygonal, walls thick, trigones not very large. 
Dorsal layer rather shallow. Pores large, bounded by two series 
of 6 cells each. Air-chambers large, empty. Midrib not very con- 
spicuous ventrally. Ventral smTace usually green; scales few, 
distant, purple, appendage lanceolate, acute or long aciiminate, 
entire, occasionally with a few projecting cells on the margins. 
Male receptacle cushion-like, behind the stalk of the female 
receptacle. Female receptacles stalked ; stalk 8-10 mmv long, 
piirihe, tliin at tlie top, top paleaceous, paleae long, linear. 
Eeceptacle convex, usually 3-lobed, pei’ianth hyaline, oblong, 
1/2 exserted. Spores golden yellow, wving crenate, 72 [X in diam. 
Elat.ers bispiral, ^260 [X long. 

Hab. On rocks. 

Distrib. Mussoorie, Simla, etc. 6,000 — 7,000 feet. 
yofe . — Peisal (Botanisches Archiv VoL X, p. 434), figures 
vegetative shoots coming off from the stalk of the receptacle as 
well as the jceeptaele itself. The same thing is sometimes seen 
in Jlfarchanfia palmafa. 
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Plate XIL 


PIMBRIAEIA BLUMEANA. 1^6. 

1. A fertile plant,* Note the male receptacles beMnd the 

stalk of the female receptacle. 

2. T. S. of fhallus. 

3. Vertical section through a pore. 

4. A ventral scale. . 

♦ 

6. T. S. of stalk of female receptacle. 

PIMBRIAEIA ANGUSTA. 6~~9. 

6. A female plant. 

7. A male plant. 

8. Vertical section through a pore. 

9. Ventral scales. 
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Plate XIII. 

PIMBEIAEIA PATHANKOTENSIS. 1-3. 

f receptacle just behind the apex of 
shoote^ shoot, female receptacles on short ventral 

2. Vertical section through a pore. 

3 . A ventrd scale. 

FIMEIAEIA MUSSUEIENSIS. 4—6. 

4. A plant. Mixed male and female ventral shoots. 

5. Vertical section through a pore. 

6. Three ventral scales. 
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25. Fimbriaria angusta St. 

Fimhriaria Sp. Hep. Vol. I, p. 104 (1899). 

Dioecious. Tliallus up to 20 mm. long and 3 mm. broad; 
linear or linear-oblong’, with apical innovations; dorsal surface 
flat or slightly canaliculate, margins wavy, often purple, apex 
iiotched. Epidermal cells 5-6-angled, walls and angles thickened. 
Pores large, bounded by 3 series of 6 cells each. Air-chambers 
usually in one layer above the midrib, with a few free filaments ; 
in more layers in the wings and empty. Midrib, strongly convex, 
gradually passing into the wings, older parts mycorrhizal. Ventral 
surface purple, scales purplish, triangular, lunate, with a long 
lanceolate acuminate appendage, latter often unequally divided 
at the apex. Antheridia on the main shoot forming a long 
cushion. Female receptacle disciform, usually with 4 or 5, 
often only 2, lobes, stalked, stalk 2 mm. long, paleaceous at the 
top, scales purple, linear. Perianth horizontal, sometimes 
directed upwards, ovate, 2/3 exserted. Spores tetrahedral, dark 
brown, closely reticulate, reticulations often imperfect; margin 
papillate, papillae rounded or conical ; 63 in diam. Elaters 
monospiral, yellowish, 162 pi. long. 

Hab. Grenerally on dry rocks. 

Distrib. Common in the Himalayas, 4,000 — 7,000 feet. A 
very xerophy tic species, forms large patches on 
dry rocks. Mtissoorie, Simla ^ etc. 

26. Fimbriaria pathankotensis Kashyap. 

B^imhnaria paflanikofeih^h Kashyap, Jour. Bom. Nat. Hist- vSoc. 
Vol. XXIY, p. 344 (1916). 

I\ronoecions. Closely creeping, in dense green patches. Thallus 
once o!‘ t\vi<'(,^ torke<l. up to 2 cm. long, lobes linear or linear- 
oblong. up t o S nim. long and 2 inm. broad. Dorsal siirfaco green, 
fiat or slightly convex; margin Avavy, purple. Areolae smalb 
imlistinct: epidermal cells 5-6-angled, Avails thin, angles not thick- 
ened,. Dorsal layer not A^ery deep. Stomata small, bounded by 2 
seiies ut 5 c<dls each. Air-chambers small many layered, empty. 
Midrib euiiAvx, 'gradually passing into the lamina. Ventral 
surface purple; scales overlapping, purple, exceeding the margins, 
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appendage long, linear, entire. Male receptacle ciishion-like, just 
Ibeliind the apex on the main thalliis, antheridial papillae small, 
purple. Female receptacles on very small ventral shoots. Stalk 
up to 5 mm. long and about 1 mm. thick, paleaceous at the 
top. Receptacle flat with high stomata and 1 or 2 involucres. 
Perianth hyaline or reddish, ovate, 2/3 exserted. Capsule one 
in each involucre. Spores brown, opaque, broadly reticulate, 
wing finely punctate? 90 pi. in diam. Elaters monospiral or partly 
bispiral, brown, up to 176 [x long, generally less, sometimes 
branched. 

Hab. Banks of ponds, and other moist places. 

Bistrib. PafJiankof, Lahore, Delira Dun. 

Note : — A species of the plains occurring chiefly near the 
foot of the hills about 2,000 feet above sea level. Not common. 

27. Fimbriaria mussuriensis Kashyap. 

rnussiirmisis Kashyap, Jour. Bom. Nat. Hist, Soc. 
Vol. XXIV, p. 345 (1916). 

Monoecious. Thallus green, closely creeping, unbranehed, 
long, narrow, linear-oblong, with ventral and occasionally apical 
innovations, up to 10 mm. long and 2 mm. broad. Apex round ; 
margin entire. Epidermal cells .5-6-angled, walls and angles 
thickened. Dorsal layer shallow. Stomata small, bounded by 2 
or 3 series of 6 cells each. Air-chambers small, empty, in several 
layers. Ventral surface greenish or reddish ; scales hyaline or 
reddish, appendages 1 or 2, reddish, linear, entire. Midrib flat, 
gradually passing into the wings. Antheridia in a hemispherical 
cushion on small ventral shoots, papillae small. Female receptacles 
also on small ventral shoots arranged irregularly with the male 
shoots. Stalk of the female receptacle 10 mm. long, sparsely 
paleaceous at the base and the whole length, but densely so at 
the top ; paleae purple, long, linear. Receptacle fiat or slightly 
convex, 2-4-lobed, stomata high ; perianth conical, lanceolate, 2/3 
exserted. Spores opaque, margin entire, 100 |x in diam. Elaters 
bispiral, up to 200 p. long, occasionally branched. 

Hal). Moist shady places. 

Bistrib. Jltissoorie, BXKK) to 7,000 ft. ; Lahore (rare); pro- 
bably common in the outer Himalayas, 
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JSJofel — The small male and female ventral shoots irregularly 
mixed, or alternating^ or male on one side and female on the 
other side of the plant, are a characteristic feature of this plant. 
The apex of the phnit bends down into the soil at the end of 
the season and grows up again next year producing a character-! 
istic bend. 

In a specimen from Mussoorie the stalk was divided into two 
parts. The lower undivided portion was ‘2 mm. in length, while 
each of the branches was 4 inm. Each branch bore a perfectly 
normal receptacle at the top. 

28. Fimbriaria reticulata Kashyap. 

Fimhrufna irticiilatcf Kashvap, Jour. Bom. Nat. Hist. Soc Vol. 
XXV, p. 279 (1917). 

Monoecious. Thallus yellowish green or slightly purplish, 
thin, once or twice dichotomous, up to 6 mm. long and 4 mm. 
broad, lobes obovate to obovate-oblong, with apical and ventral 
shoots; dorsal surface flat; margin entire, purplish. Areolae not 
prominent ; epiclerrnal cells 5-6-angled. Stomata bounded by a 
ring of 6 or 7 cells. Air-chambers fairly wide, in several layers, 
emptj?". Ventral surface greenish ; scales purple, ovate, overlap- 
ping, reaching the margins, appendage ovate to ovate-lanceolate, 
acute, entire. Midrib broad, sligtly projecting ventrally. rather 
suddenly passing into the lamina. Antheridia cushion-like, on 
very short lateral branches arising on both sides of the midrib. 
Female receptacle terminal on main shoot, stalk naked, reddish 
at the base, up to 5 mm. long. Eeceptacle flat or slightly 
convex, stomata only slightly raised. Involucres up to 4, peri- 
anth hyaline, 2/3 exserted. Spores 50-64 in diam., brown, 
reticulate-himellate, reticulations obscure, 2-3 in the diam. 
(excluding the wing), wing narrow, finely punctate. Elaters 
dark brown, more or less loosely bispiral, 200-250 [x. 

Hab. Sliady places along the road, 8)000 to 10,000 feet. 

Distrib. Kashmir; Lah id, 

Mo/c : — The apical part of the thallus in sterile plants 
becannes ;na;rrowe<l and thickened and apparently persists in this 
condition thinnghout the dry peinod, 
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The iollo wing species of tlie genus have been described by 
Sfcephani but have not been seen by me. 

29. Fimbriaria maculata St. 

Fimbricm^ maculata St., Sp. Hep. Vol. I, p. 104 (1899). 

Monoecious. Green above, hyaline below, large. Thallns up 
to 20 mm. long and 3 inm. broad, linear, with apical innovations, 
dorsal surface plane, ventral surface slightly convex, stomata large, 
bounded by 5 series of 8-9 cells each. Epidermal cells very thick, 
the walls trabeculate, and trigones large, almost nodular. Dorsal 
layer in the middle of the frond as high as the midrib ; chambers 
narrow, with filaments. Midrib 1/3 of the breadth of the frond, 
ventrally broadl^^ keeled. Scales oblique, lower half purple, upper 
half hyaline, appendage as long as the body of the scale, lanceo- 
late, with a single spine above the base, apex setaceous. Male 
receptacles on short ventral branches. Female receptacle 
stalked, stalk short (5 mm.), thick, straw-like, sub terete, covered 
all over with long hyaline scales. E-eceptacIe small, disc-like, 
slightly convex. Lobes as long as the central disc, not at all 
free, highly papillate, emarginate. Perianth ovate-oblong, 
acuminate, mouth shortly beaked, tubular. Capsule light brown, 
lid with thick trigones. Spores 70 1 ;., dark brown, wing narrow, 
crenato-lobate. Elaters 144 pi, thick, rigid, equally broad, reddish 
brown, monospiral. 

Hab. Himalaya, Sa/nsidara 5,000 feet (Duthie). 

30. Fimbriaria nepalensis Taylor. 

Fimhriam^^ nepalensis Taylor Linn. Soc. 1837, XVII, p. 387. 

Monoecious. Small, yellowish green, delicate, margin purple. 
Fronds up to 7 mm. long and 2 mm. broad, innovating from the 
apex and the midrib. Dorsal surface flat, ventral broadly con- 
vex. Dorsal epidermal cells with thick trigones. Dorsal layer in 
the middle as high as the midrib, chambers large, with short free 
filaments. Stomata large, slightly convex, bounded by 6 series 
of 8 cells each. Midrib broach plano-convex ventrally, about 
half the breadth of the frond. Scales small, pink, caducous, 
appendage lanceolate or ligiilate, apex iinequally shortly bifid. 
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Male receptacle near the stalk of the female receptacle, some- 
times occupying the whole thallus, highly inflated in the middle, 
ostioles small, hyaline. Female receptacle stalked ; stalk 3-4 
mm. long, covered with long hairs at the top, everywhere else 
with hyaline narrowly lanceolate spreading scales. Eeeeptacle 
plano-convex, centre small, highly papillose. Lobes snb-horizontal, 
spreading, infl.ated, as large as the central disc, mouth slightly 
decurved. Perianth ovate, apex narrow, distinctly beaked, hyaline 
and obliquely spreading. Capsule yellowish. Spores 72 red, 
wing narrow, slightly rough. Elaters yellowish, 170 ix bispiral. 

Hab. Nepal, (Wallich) ; N. W. Himalaya, (C-ollan, Gamble). 

31. Fimbriaria parvipora St. 

Fimlwiaria parinpon^^ St., Sp. Hep. Vol. 1, p. 116 (1899). 

Monoecious, Small, dark green, up to 7 mm. long and 2 
mm. broad, simple or innovating at the apex, dorsal surface 
strongly canaliculate. Epidermal cells thin. .Dorsal layer in 
the middle of the thallus narrow ; chambers low, with very few 
lamellae, without free fi.laments, almost empty. Stomata small, 
not prominent, bounded by 6 cells. Ventral surface blackish. 
Midrib plano-convex, rather broad, half the breadth of the frond, 
wing strongly attenuated. Scales small, deep purple, with a 
large appendage, appendage acuminate from a broad base, and 
very slightly or not at all constricted at the base. Male recep- 
tacle small, ill the groove of the thallus ; ostioles hyaline, short. 
Stalk of the female receptacle 10 mm. long, apex with a few 
purple, triangular scales. Receptacle hemispherical, papillate 
with small stomata. Lobes as long as the central disc, apex 
decurved, crenato-lobulate. Perianth oblong, ovate, 2/3 exser- 
ted. Capsule? Spores yellowish, 70 [i, wing repando-lobulate, 
narrow. Elaters yellowish, 360 yi., bispiral, attenuated, spii-als 
in the middle compact, those at the apex loose. 

Hab. Kashmir, Lidar Valley 13,000 feet (Diithie). 

32. Fimbriaria sanguinea L. et L. 

Finilmaria sangiiinea L. et L. in Lehm. Pug. pi. IV, p. 5. n. 3. 

Monoecious. Plants small, up to 16 mm. long and 3 mm. 


68 


MAKCHAHTTACEAE 


broad ; linear, innovating at the apex, (female brandies very 
small, from the sides of the midrib) ; dorsal surface almost flat, 
green. Dorsal layer above the midrib low, with narrow chambers, 
filaments reduced to conico-papillate cells. Midrib slightly con- 
vex, 1/4 of the breadth of the frond, wings loosely chambered. 
Stomata large, strongly convex, bounded by 5 series of 6 cells 
each. Epidermal cells thin-walled. Ventral surface blackish 
red ; scales lunate, long appendaged) appendages 2, side by side, 
linear, apex subulate, large-celled. Male_ receptacle_ always on 
the dorsal side of the main thallus, disc-like, ostioles purple, 
numerous. Female receptacle stalked ; stalk short, up to 5 mm., 
straw-coloured, perfectly terete, everywhere covered with linear 
hyaline scales and especially so at the apex. Eeceptaele small, 
hemispherical, lobes e^ual to the central disc, decuived. Involu- 
cres as long as the lobes. Perianth oblong, 2/3 exserted. Rest 
not seen. 

Hab. Nepal, (Wallich) ; Bimla, (ttriffith). 

jVofe .-—Very near F. patliankotemis described above. 

33. Fimbriaria multiflora St. 

Fimbriaria multiflora St., Sp. Hep. Vol. I, p. 124 (1899). 

Monoecious. Plants green, robust, of medium size. Thallus 
up to 10 mm. long and 2 mm. broad, innovating at the apex. 
Dorsal surface green, slightly concave, ventral surface, convex. 
Epidermal cells delicate. Dorsal layer in the middle of the 
thallus equal to the midrib ; chambers large, filled with numerous 
filaments. Stomata large, slightly convex, bounded by 5 series of 
8 cells each. Ventral scales small, with long appendages; append- 
ages narrow, lanceolate, two cells broad, apex setaceous. Male 
receptacle at the apex of the thallus, circular. Female receptacles 
on ventral branches aggregated towards the apex of the thallus ; 
stalked, stalk up to 10 mm. long, sub-terete ami slightly angled; 
everywhere covered with filiform hyaline scales. Receptacle 
plano-convex, centre slightly papillate, deeply 4-lol)cd: lobes 
spreading in an umbellate manner. Perianth 2/3 exserted, ovate, 
obtuse, apex often purple. Capsule yellow, delicate, lid large, 
strongly thickened. Spores yellow, 54 g, margiji narrow, entire. 
Elaters 170 [i, yellowish, monospiral, spiral tliread-likc. 

Hab- N. W. Himalaya. (Duthie, Gamble). 
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34. Fimbriaria Gollani St. 

Fimlyrmria Gollani St., Sp. Hep. Vol. VI, p. 17 (1917) * 

Dioecious. Plants small, deep green, robust, gregariously 
growing on moist rooks. Thallus up to 15 mm. long and 6 mm. 
broad, oblong, simple rarely furcate, 1*6 mm. thick in the middle, 
dorsal surface canaliculate, wing strong. Midrib strong (2‘6 mm. 
broad and 0*75 mm. thick). Ventral scales large, appendage 
solitary, lanceolate, as long as the body, attenuate, acute. 
Androecia in the middle of the frond, ostioles inconspicuous. 
Female receptacle disciform, concave, central disc small umbo- 
nate. Involucres 4, broadly obconic? half free, margin repand 
or lobulate. Perianth large, as long as the involucre, obovate, 
pale. Spores dark-brown, 45 pL, margin asperous. Elaters rigid, 
worm-like, 180 [x, spirals in pairs, loosely twisted. 

Hab, Himalaya (Gollan). 

35. Fimbriaria papulosa St. 

Ihmhnaria St., Sp. Hep. Vol. VI, p. 16 (1917). 

Monoecious. Plants yellowish, delicate? terrestrial, up to 
7 mm. long, plane, simple, oblong (2 mm. broad and 0*37 mm. 
thick)? wings very thin? membranous. ‘Midrib strong (1*5 mm. 
broad, 0*3 mm. thick). Ventral scales destroyed. Androecia at 
the base of the stalk oE the female receptacle, chambers large, 
numerous. Stalk of the female receptacle 7 mm. long. Recepta- 
cle disciform, slightly concave? central disc rather prominent. 
Involucres 4, somewhat decurved? margin repand. Perianth as 
long as the disc? ovate, pale. Spores reddish-brown, asperous, 
wing broad, expanded, 72 \h. Elaters 200 ^.? rigid, bisjjiral, 
spirals laxly twisted. 

Hab. Himalaya, (Gollan). 

# # # 
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XVIL GRIMALDIA Raddi. 

sc. Bol. II, p. 856 (1818). 

Monoecious or dioecious. Plants tliallose. Tliallus furcate, 
with Yentral or apical innovations, lobes linear. Dorsal layer 
with well developed air-eliambers, the latter opening by simple 
stomata, filled with free, erect filanients, often subdivided. 
Stomata strongly convex. Midrib thick, produced ventrally; 
scales large, in 2 rows, each with 1 or 2 lanceolate ap- 
pendages. Antheridia scattered or clustered without any scales, ‘ 
ostioles projecting, purple. Female receptacles terminal on short 
ventral shoots. Stalk of the female receptacle long, with one 
deep rhizoid farrow, base paleaceous. Receptacle small, convex, 
papillose with barrel-shaped pores, shortly 4-lobed. Involucres 
under the lobes, mostly 4, from the margin of the receptacles, 
directed downwards obliquely, each with one archegoniurn, 
opening by a circular mouth at maturity. Perianth none. Capsule 
spherical, shortly pedicellate, with a large foot, opening by a 
definite lid and a distinct annulus. Calyptra thin. Spores large, 
laxly reticulate, areoles inflated. Elaters short, fusiforni, trispiral. 

36. Grimaldia indica St, 

Grimaldia indica St., Sp. Hep, VoL VI, p. 10 *(1917) . 

Monoecious. Thalliis about 12 mm. long and 2 miii. broad, 
linear, often simple; dorsal surface flat or sliglitly concave; 
margins thin, entire, usually purple. Areolae indistinct; dorsal 
epidermal cells r)-6-angled, wnlls thick, trigones small. Dorsal 
layer shallow, densely chlorophyllous, ehanil)ers empty near the 
tnargiiis. Pores simple, bounded by 8 series of 7-9 cells each. 
Ventral surface purple; scales purple, overlapping, not exeee<ling 
the margin, lunate, entire; appendage rarely hyaline, linear- 
lanceolate, curved, entire, one or two, sometimes 8, appendages to 
each scale. Antheridia in a mid-dorsal elliptical to linear-oblong 
red cushion, not sharply marked off from the thallus; papillae 
purple, coiispieuous. Female receptacles always on very small 
ventral shoots, 4 or 5 of which may be formed on each side of the 
mani frond. Stalk up to 3 cm. long, slender, naked. Receptacle 




Plate XIV. 


FIMBEIARIA EETIOULATA. 1— 3. 

1. A plant. Female reoeptacles at the apex of the main 

shoots ; male receptacles on short ventral shoots. 

2. Vertical section through a pore. 

3. Two ventral scales, 

GEIMALDIA INDICA. 4-6. 

4. A plant. 

6. Vertical section through a pore. 

6'. Two ventral scales. Note mucilage hains. ' 




MAROHANTIACEAE 


71 


convex; involucres up to 4; capsule slightly exserted; operculum 
large, brown, 1 mm. in diam., basal cells of the wall 65 x 25 
annulus cells 30 x 30 [i, operculum cells 35 x 45 [x. Spores browua, 
spherical, with large rounded papillae appearing as lo])es on the 
margin, 60-69 in diam. Elaters closely trispiral 190-290 

Hab. On moist as well as dry rocks and soil. 

Distrib. Common in the W. Himalayas. A very xerophilous 
form. In dry places often the only Liverwort. 
A very widely distributed species throughout 
the Western Himalayas extending from the 
plains and the foot of the hills right up to the 
main range up to an altitude of 10,000 feet. 
Lahore, Amritsar, PathamJkot; Dalhoasie ; Kulu; 
Pangi; Lahul, Kyelang; Mussoorie, etc. 

Note. — Stephani (Sp. Hep. Vol. I, p. 90) and Mitten (Hep. 
Ind. Orient. Trans. Linn. Soc. Vol. V, p. 126) have described 
G. dichotoma Haddi also from the Himalayas. The spores and 
elaters of the plants described above vary a good deal. Several 
specimens were examined from nine different localities, and 
several capsules from each locality. The spores varied from 
60 y^ to 69 [X, and elaters from 190 to 290 pt*. In some specimens 
from Mussoorie the spores were unusually large and measured 
90 pi ? while the elaters were 250 pL. Similarly the basal cells 
of the capsule wall measured 20-30 [x X 58-79 y, and the oper- 
culum cells 30-50 pi X 43-60 [x. I can not distinguish G. dichotoma 
from G. indica by any character. 

'X- 'X* 

XVIII. REBOULIA Radcli. 

E Opiisc. Sclent, di Bologna II, p. 357 (1818). 

Monoecioiis or dioecious. Thallus dichotomously 1) ranched 
and innovating at the apex, coriaceous, without distinct 
areolae on the dorsal surface. Pores simple, air chambers 
empty, in several layers as in Plagiochasmar Ventral scales 
in two rows. Male receptacle s efeLsile , cushion-like, at the apex of a 
lobe, oval to somicirculai^ surrounded by small scahi^ Peinalo re- 
ceptacle teianinal on ordinary lobes, stalked. Stalk surrounded at 
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tlie base and apex by narrow scales, with a single rhizoid furrow. 
Eeceptacle coniaal or hem ispherical, divided to the middle into 
4-9 obtuse lobesj with air spaces and compound pores; invo- 
lucres arising on the underside of the lobes from the margins, 
2 -valved> the margins of the valves involute in the young con- 
dition but opening at maturity ; each enclosing a single sporo- 
goniuin which does not completely fill the cavity. Perianth 
absent, (kpsule subglobose, shortly pedicellate, with a large 
foot, irregularly dehiscing at the apex. Elaters 2-3-spiraL 

37 . Reboulia hemispherica (L.) Raddi. 

RehoiMa hemispherica Raddi. Opusc. Scierit. di Bologna II, 
p. 357 (1818), 

Mmdal pangiensis Kashyap, Jour. Bom. Nat. Hist. Soc. Vol. 

XXIV, p. 346 (1916). 

Dioecious or monoecious. In dense patches of overlapping 
individuals, deep green, with usually purple margins. Thallus 
dimensions very variable, 10-30 mm. long and 3-8 mm. broad, 
lobes oblong or ' obovate with eniarginate or bilobed apex, 
margins ascending, crenulate, sometimes purple. Dorsal epider- 
mal^ cells 4 - 6 -angled, with walls slightly thickened, trigones^ 
thick. Pores a little elevated, with 3-6, (up to 8 J con- 
centric rings of 6-8 (- 10 ) cells each, radial walls and trigones 
thickened. Ventral sux’face purple ; scales xxurple, imbricate, in 
one row on eacli side of the midrib, obliquely lunate, reaching 
halfway to the margin, with two linear appendages^ Midrib 
thick, gradually passing into the lamina ending in the one 
cell thick margin.^ Male receptacle at the apex of a lobe, small, 
disciform, surrounded by chaffy, scalej. Stalk of Ihe female re- 
ceptacle about 30 mm. long, rece ptacle hemisphericab^d-U-lobed. 
Capsule spherical ; wall of a single layer of cells. Spores 
spherical, brown, reticulate-lamellate with a broad wing, 3-4 
areoles in tlie diann, 66-75 [a. Elaters 2-3-spiral, coiled, 300-400 p. 
.long, occasionally branched. 

Hab. Moist rocks. 

Distrib. Common throughout the hill area. Very widcdy 

distributed from 5,000 to 13,000 feet. M?rssoone; 
Dalhotisk; Simla: i^angi; Ivulu; Spiti; Lahul, 








‘ Plate XV. 

EEBOULIA HEMISPHERIOA. 1-5. 

1. A male plant. 

2. Two female plants. 

3. A ventral scale. /'' ■ 

Vertical section through A-pore. '• 

' T^s” stalk of tL femalejec^lade- 

MINDAL 

6, 7, 8. Three plants. 

PLAGIOOHASM A mTERMEDIEM. 9 - 12. 

9. A fertile female plant. 

■ 10. Vertical section through pores. 

11. A ventral scale. 

12. Appendage of the ventral scale. 
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Kyela/ng; S India, Madras (Iyengar), Nilgiris 
(Rangacliariar) , Tinnevelly Hills {Rangacliariar) ; 
Kaglian Valley (N, A, Qizilbash). 

Note: — The plant described as Mmdal paiigiensis by the 
writer (Jonr. Bom. Hat. Hist. Soc. VoL XXIV, p. 346, 1916) 
is very incompletely known. It is undoubtedly very near 
and possibly may be a mere form of Rehoulia Tiemi- 
spherica. It differs from the latter in the continued growth of 
the thallus after the formation of the male and female recep- 
tacles by means of apical adventitious shoots; in the 
size of the pores which are bounded by 2 or 3 rings of 8 cells 
each ; in the small number of the involucres, which are only 
1 or 2 on the small receptacle ; and lastly in the size of the 
spores and elaters. These last were described from stray indivi- 
duals sticking to the walls of the capsule and are : spores yellow- 
•ish, reticulate, 30 p- in diam., and elaters 180 closely trispiral. 
Even last year (1928) while passing through Pangi where the 
plant was first collected I could not secure any good material. 
Until the plant is better known it is as well that it may be 
treated as a variety of Behoulia hemispherica, especially as that 
plant itself is very variable. ^ 

The specimens from Spiti are in an unsatisfactory condition. 
The plants are narrow with purple margins ; air-chambers small 
in several layers ; ventral scales purple, with 1 or 2 appendages, 
appendage entire, purple, lanceolate, acuminate, 


XIX. PLAGIOCHASMA L. et L. 


Plagiochasma L. et Ij. in Lehm. Pug. PL IV, p. I3 (1832). 

Monoecious or dioecious. Plants large, caespitose^, in large 
patches, green. Chambers narrow, in several layers, empty. Pores 
sometimes with thick radial walls of the cells bounding them. 
Scales in 2 rows, with appendages. Male receptacle sessile, usually 
horse-shoe-shaped, surrounded by linear scales ; papillae small ; 
air-chambers with simple pores between the antheridia. Female 
receptacle sessile when young, usually stalked at maturity; stalk 
arising from the dorsal side of the thallus. without a rhizoid- 
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furrow, with scales at the base and apex. Receptacle more 
or less concave on the dorsal surface (in the Indian species), with 
barrel-shaped pores, 2-9-lobed, involucres large, inflated, bivalv- 
ed, margins of the valves involute in the young condition, one 
of which opens out at maturity wdiile the other remains folded 
inwards, each containing one archegonium and later on one 
sporogoiiium. Calyptra thin. Capsule short, -with a large foot, 
opening, by an indistinct lid. Capsule wall thin, one layered, 
cells without annular or spiral bands, lid 2-3 cells thick.' 
Spores, large, yellow, tetrahedral. Elaters rather short, bi- or tri- 
sphal, sometimes uniformly thickened Avithont spirals, yellowish, 
occasionally furcate. 

Note: — The margins of the involucral valves in the young 
condition are bent inwards, projecting into the cavity of the 
involucre. Later on when the capsule is ripe and the involucre 
opens, one of the margins spreads out and opens outAvards, 
while the other becomes more closely pressed along the inner 
surface of the valve and iieA^er opens out. In the allied genus 
RehotiUa the young valves have their margins similarly bent 
iiiAvards but at maturity both valves open outwards. 

The female i^eceptacles are distinctly dorsal in all the species 
except P. artieulatum in Avhich they are at first terminal but the 
thallus goes on growinginvariably by an adventitious shoot imme- 
diately after the formation of the receptacles whetlier the latter 
are fertilised or not, so that a distinct line of articulation is always 
clearly visible in that species. Sometimes in (qrpendicMlatiim 
also growth stops partially after the formation of the receptacles 
and a similarly articulated appearance is produced init a close 
examination shoAvs this to be only apparent and, in any case, 
partial. 

Key to the Species, 

( Thalhis distinctly aidhvulated, female receptacle 

^ j borne at the articulation..v ..P. arfmilahim. 

j Plants as a rule not articulated, female receptacle 

■ always dorsaL..... 2 

I Lobes bi*oad, obcordate. scale append<igo large, 

_r broad, sfengly constricted at the base 

I P, ((ppeiidivnlafnm. 

'Lobes narrow, linear 3. 
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g [Scale appendages not constricted P, simlensis 

[Scale appendages constricted; P. inter medium,. 


38. Plagiochasma articulatum Kasliyap. 

Plagzochasma articiilatuni Kasliyap, Kew Pliyt. VoL XIIT, p. 
320(1914). 

Monoecious. Tliallus 2-5 cm. long and 6-8 mm. broad ; lobes 
o bio n. g-Ql)iXgat.e, flat^ with u n d nla t e m ar gi n s , „ apex nptclieds 
Dorsal surface dark green, epidermal cells 5-6-angled, walls thin, 
angles tlnckened. Dorsal layer well developed, chambers 
empty, in several layers. Ppres simple, inconspicuous, 
bounded by 3 series of 7 or 8 cells each. Ventral surface purple; 
scales purpk, overlapping, each with 2 or 3 long, narrow, purple, 
appendages, which bend over the growing point. Midrib in- 
conspicuous, gradually passing into the lamina, ending in an 
acute margin. Receptacles always terminal to begin with, becoin- 
ing dorsal by the formation of apical adventitious shoots and 
therefore, situated oil the line of junction in the middle. Male 
receptacles formed one after the other, or a male receptacle may be 
followed by a female receptacle; horse-shoe-shaped, surrounded 
by srnall scales, and with 2 growing points ; pores on the re- 
ceptacle tissue simple. Stalk of the female receptacle none or 
up to 2 mm. long. Receptacle with 3-4 lobes^ Capsule wall of 
a single layer of cells except at the top. Spores yellowish, 
reticulate-lamellate, 60-80 ^ in diam. (including the wing), 2-4 
reticulations in the diameter (excluding the wing), wing 12 [x 
broad, more or less lobed, surface punctate. Elaters normally 
bispiral, 220-260 long. 

Hab. Rocks, etc. The same as that of P. appendicidatii m, 
but more adapted to drier localities 

Distrib. Oomnion throughout the Outer and Kuinaon 
Himalayas up to about 8,000 feet; also. Ladak, 
Leli 11,000 feet; sometimes coming down to 
the plains, Lahore etc.; Ootacamand, (Ranga- 
chariar); ]Sfilgiris (Sedgwick); Bornbap, Pwnchgani 
(Blatter). 

Note. — Although tlie plant often occurs along with P. appe 7 i- 
diculatum, it is more ' comiBonly met 'with in dry localities, 
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is generally much smaller and distinctly xerophilous. The 
poor plants of P. appendiculatum sometimes resemble this 
species very much. The elaters, like those in P. appendiculatfim, 
sometimes do not develop the spiral bands. Stalk of the female 
receptacle may or may not be developed. It resembles Reboulia 
liemispherica in the general appearance of the thallus and the 
form of the scales. 

Both the male and female receptacles are at first terminal. 
Shortly after, however, growth of the lobe is continued. In other 
words an apical adventitious shoot is formed. There is thus 
always a distinct line of articulation between the old and the new 
part of the lobe and the receptacle is situated between the two. In 
P. appendictdafum and other species, there is never any stoppage 
of growth and the receptacles are distinctly dorsal. P. articula- 
tum shows clearly how the position of the receptacle has been 
shifted from the apex to the dorsal side, and how a form like 
Reboulia could have given rise to a form like Plagiochxmna. 
Apical adventitious shoots are common in Rehoulia. The main 
difference between the two genera is the form of the female 
receptacle. Compare also the genera Premia and StephensonieUa 
as regards this character. 

39. Plagiochasma appendiculatum L. et L. 
Plagiochasma appendiculafMm L. et L. Pug. IV, p. 14 (1832). 

Monoecious. Thallus forming large patches, thick, 1-4 cm. 
long and 4-10 mm. broad, dichotomously divided, occasionally 
with adventitious ventral shoots; lobes oblong obcordate; dorsal 
surface smooth, slightly concave; margins undulate, ascending, 
crenulate. Areolae not visible to the naked eye, epidermal cells 
large, 5-6-angled, angles thickened. Dorsal layer well developed, 
chambers empty in several layers. Po-res large, bounded by 3 
or 4 rings of 6-10 cells each, radial walls thickened, nodulose. 
Ventral surface purple; scales in 1 row on each’ side of the midrib, 
purple, broadly lunate, body with 1 or 2 apnendagos, reaching 
half way to the margin, bent over the apex; appendage large, 
usually hyaline, entire, rotund or ovate, obtu.se, oeeasionally 
purple, ovate-lanceolate and, acute. Midrib "not conspicuous 
below, gradually passing into the lamina. Male receptacle 
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liorse-shoe-shaped, sometimes once or twice furcate, surrounded 
by small scales, with distinct growing points; xmres on the re- 
ceptacle simple. Female receptacles sessile or stalked. Receptacle 
usually with 5 or 6, often as many as 9, lobes. Capsule wall of a 
single layer of cells except at the lid, lid of 3 layers of cells, cells 
equally thickened on all sides. Spores yellowish, reticulate- 
iamellate, 50-90 (i* (including the wing), 2-3 reticulations in the 
diameter (excluding the wing), wing broad, 12 pi, entire or slightly 
lobed, surface of wing finely punctate. Elaters 220-290 [r? bispiral; 
often with uniformly thick walls and without spirals. 

Hab. Rocks, etc. 

Distrib. Exceedingly common in the Outer, and the 

Kumaon Himalayas up to 9,000 feet, sometimes 
coming down to the plains. Lahore., Eawalpindi, 
Saharanptir, Hardwar, Dehra dim, etc.; Jammu 
Patni pass ; Simla. ; Mussoorie ; Nahdtal (Baini 
Prasad); Nilgiris (Rangacliariar). 

Note. — Stephani mentions that the receptacle has 2 or 3 
involucres, but in the specimens examined by me there are usually 
6 or 6 involucres, though as many as 9 are sometimes seen. 
According to him the scales bend over the margins but I have 
not found any specimens in which the scales were more than 
half way towards the margin. 

The large and broad lobes, with a smooth dorsal surface, 
forming usually large patches, sometimes extending to several 
feet, along with the large hyaline appendages conspicuously 
bent upwards at the growing point, distinguish this species 
from the others. The appendages are usually rounded or ovate, 
obtuse and hyaline. The epidermal cells have thin or slightly 
thickened walls and trigones arc as a rule much thickened. 
The number of cells bounding the pores is very variable. There 
are usually 6-8 cells in each ring but as many as 10 may be 
present, and stomata are found in the same piece of the thalliis 
with any number of cells between 6 and 10. Specimens from 
Hardwar show some peculiar characters. The epidermal cells 
are thin-walled and the trigones are not thickened. The 
scale appendages as usual are large, one or two to each 
scale, but ovate or ovate-lanceolate, acute, and purple. It may 
appear from a combination of these characters that the plants 
belong to another species. The great variation in liverworts, 
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however, should be borne in mind. In perfectly typical speci- 
mens which would be easily recognised as I\ appe/itiUcMlafmn the 
epidermal cells may be thick- or thin-walled and the scale 
appendages may be acute. The colour of the scale appendages 
and the absence of trigones are not sufficient characters to 
separate the Hard war specimens as a distinct species. Further 
examination of the plant would no doubt bring to light other 
variations. 

The plant is usually met with in moist places. In favour- 
able localities the male receptacle is often seen branching once 
or twice, with long narrow lobes, in which the antlmridia are 
borne distinctly in an acropetal order. Several receptacles may 
be formed one after the other. The female receptacle is usually 
perfectly clearly dorsal, and several receptacles may be formed 
one after the other, especially when they are not fertilised. 
The relative position of the male and female receptacles is very 
variable. A male receptacle may be formed in front of, behind, 
or beside the female receptacle on ari adjacent lobe. Sometimes 
bisexual receptacles are met with. Occasionally growth is 
more or less stopped under unfavourable circumstances after 
the formation of the receptacle and is resumed later. In 
these cases it appears as if the receptacle was terminal and 
growth had been continued by an apical adventitious shoot. 
It may then become difficult to distinguish this species from 
P. miieAilafimi, but a little careful examination will show that 
the two parts of the thalius are absolutely contiiiuous at lea,st 
in some portion and there is never a complete line of articulation 
as in P. articulaMnu 

Sometimes the elaters develop no spiral bands, probably 
when the plants do not get sufficient moivSture owing to the 
rains having stopped while development was still going on. 
The spores and elaters vary in size to some extent and as a 
rule they vary inversely to each other. 

Some of the cells in the female receptacles and sometimes 
even in the thalius are brown in colour and contain oil. 
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Plate XVI. 

PLAGIOOHASMA ARTICULATUM. 1-3 

1., Three male and female plants. 2 . Two ventral scales, 
rf- Vertical section through a pore. 

PLAGIOOHASMA APPENDICULATUM 4-7 
4. A plant with male and female receptacles 

6. T.S. of thallus. 

6. Two ventral scales. 7. A female receptacle. 

PLAGIOOHASMA SIMLENSIS. 8— 11. 

8. A plant. 9. Pour ventral scales. 

10. Vertical section through a oore 1 1 

above. ^ P^res from 
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40. Plagiochasma simlensis Kashyap. 

Flagiochasma sM Kashyap, Jour, Bomb. Nat. Hist. Soc. 
Voi. XXV. p. ta79 (1917). 

Monoecious or dioecious. Closely creeping, bluish green, 
dichotomousiy branched, up to 15 mm. long and 4 mm. broad ; 
lobes narro w, linear ; apex rounded ; margin entire or slightly 
crenulate, purple ; dorsal surface smooth, plane. Areolae not 
distinct; epidermal cells thin- walled? angles not thickened. 
Dorsal layer shallow. Pores minute, simple, bounded by 4 or 
5 cells. Ventral surface purple ; scales purple, overlapping, not 
reaching the margin, triangular, entire, appendage not sharply 
constricted off from the bod3^ purple or hyaline, ovate to lanceo- 
late, usually ending at the apex in a 2-celled filament. Cross 
section of the thallus biconvex in the middle, gradually thinning 
towards the margins. Male receptacle mid dorsal, either on 
different lobes of the thallus bearing female receptacles or on 
different plants, cushion-like, circular or notched anteriorHo 
Female receptacle sessile or shortly stalked; stalk, if present, up to 
2 mm. long ; receptacle concave dorsally. Sporogonia, 1 or 2. 
Spores broadly reticulate-lamellate, 3 reticulations in the diam, 
(excluding the wing), wing broad, 8 pt., punctate, finely ciliate 
about 112 p. in diam. Elaters closely S-d-spii-al, broad, occasion- 
ally branched, 340-400 p. long 

Hab. Near a stream. 

Distrib. Outer Himalayas, Simla ; S. India, Koilai Kanal 
(Eangaehariar) 

Stephani (Sp. Hep. VoL I, p. 81) has doscilbod a 
plant under \h% oi P, nepcillsmis from Nepal, wliifdi from 

the desGriptioii appears to be the same as P. sirnUnsis. 

41. Plagiochasma intermedium Ldbg. et G. 

Plagiochasma interraedium^^^h^^ et Cx. ; Cx. L. et N. Syn. Hep. 
p. 513 (1844i. 

Dioecious. Plants forming patches, thallus up to 25 mm, 
long and 4 or 5 mm. broad, simple or slightly 
frequently with apical and ventral innovations; lobes strap- 
shaped: dorsal surface green? sub-plane ; margins thin, purple. 
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raised, almost entire to dentate. Epidermal cells polygonal, 
walls and trigones rather thick. Dorsal layer well developed. 
Pores large, bounded by 3 or 4 rings of 7 to 9 cells each, radial 
walls slightly thickened. Ventral surface purple ; scales purple, 
overlapping, lunate, appendaged, appendages 2 or 3, oblong- 
lanceolate, constricted at the base, entire, acute. Midrib broad, 
gradually passing into the wings. Male receptacle at the apex 
on the main thallusj often with an adventitious shoot in front. 
Female receptacle sub-sessile, or very briefly stalked, on the 
dorsal surface in the middle. Eeeeptacle concave above, with 
1-4 involucres, scaly below, scales linear-lanceolate. Spores 
brown, reticulate-lamellate, winged, wing broad, entire, reticula- 
tions 2-3 in the diani. (excluding the wing), 70 (6()-95) [x. 
in diara. Elaters concolorous, uniformly thickened, without spiral 
bands, 250 [x. 

Hab. On a wall. 

Distrib. Nurpur, (Pathankot— Dalhousie road) about 

2.500 feet. 

Note . — The species has not so far been described from India. 
Stephani (Sp. Hep. Vob 1, p, 79) describes it from Mexico, 
while Evans (Bull. Torr. Bot. Club 42: 1915, p. 301) describes 
it from several localities in America and gives China and Japan 
as its range of distribution. The characters agree with the des- 
criptions of the above writers with very slight differences. 
Evans says that the plant is monoecious, that the walls of the 
eijidermal cells are thin, and that the elaters are witliout or with 
only rudimentary spirals. According to Stephani the elaters 
are without s])irals. My specimens agree closely with the des- 
cription given by Stephani. 

As was pointed out by the writer in connection with 
}\ artkidafini) and P. appendkmlaf (Mew Phyt. Vol. XIII, 
1914. pp. 318-323) spirals on the elaters may or may not be 
present in the same species, and the absence of spirals, therefore, 
has no specific importance. Probably the absence of spirals is 
associated with a decrease in the amount of moisture available 
at the time when the spores and elaters are approaching maturity* 
According to Evans the spores are usually verriculose and 
occasionally reticulate, but the few sponis seen by me were all 
reticulate as stated iu the description. The length of the stalk 
is also very variable. 
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The following species have been described by Stephani from 
the Himalayas but have not been found by the writer 

42. Plagiochasma cordatum L. et L. 

Plagiochasma cordatiirn L. et L. Pug. IV, p. 13 (1832). 

Monoecious. Thallus up to 20 mm. long, and 10 mm. broad, 
dorsal surface plane, margins ascending, attenuate, wavy, crenu- 
late. Stomata large, bounded by 4 series of 6 or 7 cells each. 
Ventral surface not coloured, slightly convex ; scales large, pink, 
imbricate, oblique, sernilunate ; appendages 2, long, parallel, 
linear, acute, margin coarsely toothed (erosodentatis). Male 
receptacle on branches arising either from the apex or from the 
sides of the midrib. Female receptacle stalked; stalk up to 
7 mm. long, thin, apex slightly scaly. Receptacle concave on 
the dorsal surface, smooth. Involucres 2 Spores 68 Elaters 
290 [L, bi- or tri-spiral, spirals narrow. 

Hab. Nepal (Wallich). Himalaya (Hooker, Duthie). 

43. Plagiochasma quadricornutum St. 

Plagiochasma quadricornatum St., Sp. Hep. Vol. VI. p. 9 (1917). 

Plants dioecious, large, robust, rigid, yellowish, on soil or 
rocks, in patches. Thallus 26 mm. long and 5 mm. broad, 
simple or furcate, margin minutely crisp, reddish. Stomata 
large, low, bounded by several rings of 6 cells each, inner pore 
closed by four conical radially converging cells. Midrib narrow, 
slightly produced. Ventral scales large, purple, long appendaged. 
appendage linear, cuspidate, entire. Male receptacle not seen. 
Stalk of the female receptacle short, thick. Receptacle globose, 
margin slightly emarginate involucres four, mussel-shell-shaped, 
opening wide, entire* Rest not seem 

Hab. Himalaya, (Long). 

# ' ^ f 
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XX. SAUCHIA Kashyap. 

Satichia Kashyap, Jour. Bom. Nat. Hist. Soc. VoL XXIV, 
p. 347 (1916). 

Plants occurring singly or in patches, small, light green, 
dorsal side spongy. Chambers in one layer, directed for- 
wards obliquely, empty, very wide in older parts. Pores simple, 
slightly raised. Ventral surface greenish; midrib thick; scales 
scattered, hyaline, small, triangular or ovate, entire, acuminate. 
Antheridia on the dorsal surface of short ventral shoots, papillae 
conical. Female receptacle stalked, in the fork of 2 lobes ; stalk 
with one rhizoid furrow containing a few tuberculate rhizoids, 
naked at the base, paleaceous at the top. Eeceptacle 4-lobed, 
with 4 bivalved or slightly tubular involucres under the lobes ; 
receptacle tissue absent, stomata none, involucre wall with large 
chambers opening by irregular fissures inwards. Archegonium 
one in each involucre. Sporogonium with well developed foot 
when young, seta a mere constriction, capsule wholly included? 
wall of one layer of cells, cells with spiral, annular, or 
semiannular bands, annular bands sometimes branched. Elater- 
like cells attached to the base and top of the capsule. Spores 
tetrabedral, margin crenate. Elaters closely trispiral, often 
branched. 

44. Sauchia Spongiosa Kashyap. 

Smiehia spongiosa Kashyap, Jour. Bom. Nat. His. Soc. VoL 
XXIV, p. 347 (1916). 

Monoecious. Plants singly or in patches, thariiis spongy, 
light green, thick, once or twice forked, often with numerous 
small adventitious shoots from the ventral surface just with in 
the margin, lobes broad, oblong, 5-10 mni. long and 4 mm. 
broad, apex notched rather deeply, margin entire or slightly 
toothed, slightly raised. Dorsal surface areolated, flat or with 
a naiTOW shallow indistinct groove in the posterior part ; epider- 
mal cells with ohloroplasts, walls thin, angles not thickened. 
Dorsal layer deep. Pores simple, slightly raised, not well differen- 
tiated, surrounded by 3 series of 6-8 cells each, innermost cells 
usually collapsed, circular when young, drawn out when old. 
Air-chambers wide and deep, in one layer, empty, directed 
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SAUOHTA SPONGIOSA, 1—9. 

1, 2. Two female plants. 

3. A male plant, note the ventral male shoot. 

4. A male shoot. 

5. T. S. of thallus. 

6. Four pores. The dots in one case represent the 

Chloroplasts. 

7. A ventral scale. 

8. T. S» of Stalk of the female receptacle. 

9. Two scales from below the female receptacle. 
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orwards oblipiely. Ventral surface greenish ; scales scattered, 
lyatme, small, triangular or ovate, entire, acuminate. Midrib 
prominent below, gradually passing into the raised margin 
Antheridia on short ventral shoots in a mid-dorsal cluster 
papi ae ong, conical, 4-8. Female receptacle in the fork 
between two lobes, stalked ; stalk up to 7 mm. long, with 1 
containing a few tuberculate rhizoids, naked 
at^the base but paleaceous at the top ; scales persistent, lanceo- 
late, with a thin-walled proximal and a thick-walled distal half. 
Eeceptacle 4-lobed, with 4 bivalved or slightly tubular involucr- 
es ; receptacle tissue absent, stomata none ; involucre walls with 
large chambers opening by irregular fissures inwards. Perianth 
absent; calyptra thin. Archegonium one in each involucre 
hporogomum ™th a well developed toot, eet. a mere eopetric- 
tion, capsule 8&0 p m diameter. Spores 60-64 p, winged, winv 
narrow crenate-lobate. _ Elaters closely trispiral, 200-260 [A long. 
Elater-hke cel s small. Some elaters and many short elater-like 

the caity ^ 'Capsule, projecting into 

Hab. On moist shady rocks or actually under 

flowing water. 

Eistrib, Middle and Main Himalayas 9,000-14,500 
Above Alims on the Pangi Road, 9,000 feet ; 
sides and top of Rotang Pass, 13,400 feet ; beyond 
Baralacha Pass, 14,500 feet; Chandra Valley 

Manh Pass. ’ 

Q Bomb. Nat. Hist, 

rn^* scanty material from 

Chamba--Pangi Road. In 1928 more material was collected 

w”?,. ''' ""'li localities. The original description 

has been amplified from these specimens. 

qnn.?® “ the specimens, 

bpoies and elaters are still brownish, and the spores are without 

fully developed surface marks. In. the oldest parts the stomata 
eeome disorganised and the chambers open by the whole width 
anc aie visible to the naked eye. The chambers sometimes 
contain the eggs of some insect which resemble the antheridia 
ifiey are white in colour and oblong-cylindrical in shape. 

The male shoots resemble those of Targwnia and 
Anmbnartas m possessing . a cylindrical stalk-like and ap 


cold 

feet. 

both 
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expanded terminal portion which bears the antheridia. 

The difterence in the thickness of the cell- walls in the proxi- 
mal and distal half of the scale is more marked in the case of 
the scales at the top of the stalk of the carpocephalum than in 
the case of scales from the thallus. 

Allied to Sauteria, from which it differs in having thin- 
walled cells around the pores and its delicate texture. Resembles 
Stephensoniella breinpedimculata in appearance and texture, The 
latter, however, occurs at lower levels. 


The following species Sauteria alpma has been described b.y 
Stephani, but has not been seen by me. 

XXL SAUTERIA Nees. 

Suieria Nees, Nat. eur. Leb. IV. p. 139. 

Plants thallose, small, green. Thallus thick, dichotomously 
divided or with innovations from the side of the midrib ; sterile 
lobes ligulate, fertile ones broadly ob-cordate ; doi-sal surface 
almost plane. Dorsal layer narrowly cavernous? chambers in 
one layer. Stomata small, simple, bounded by a ring of 6 or 6 
cells with thick radial walls. Midrib strongly produced vent- 
rally ; ventral scales in 2 or 4 rows, small, delicate, scarcely 
imbricate. Antheridial group not sharply marked oft, without 
scales, irregularly arranged, in the middle of the thallus, ostioles 
narrow and hyaline. Female receptacle terminal. Stalk long 
with one rhizoid furrow, naked at the base? sometinies paleaceous 
at the top. Central disc of the receptacle small, stomata none, 
deeply divided into 3-5 dectirved, obovate, often unequal lobes. 
Involucre tabular, apex truncate, wide, open. Calyptra thin. 
Foot small, seta small or nil, capsule globose, not exserted, 
dehiscence irregular, wall with well developed semi-annular 
bands. Spores more or less papillate. Elaters fusiform, curved, 
bi- or tri-spiral, obtuse. 

45. Sauteria alpina Nees. 

Nees, Nat. eur. Leb, IV. p. 143. 

Alonoeoious. Thallus usually up to 12 mm. long, green in 
the middle, hyaline at the margins, twice as broad as thick, 
ventrally subangiilar, convex, and in section, therefore, the 
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thallus broadl 3 ^ triangailar. Dorsal layer shallow ; epidermal 
cells not thick-walled. Ventral scales imbricate, in 4 rows, 
hyaline, oblique from a broad base, formed of large irregu- 
lar cells, apex gradually acuminate, upper half coarsely and 
irregularly dentate or sublaciniate with clavate cells. Female 
receptacle stalked, stalk up to 20 mm. long, hyaline, furrow deep 
with obtuse lips. Scales on the ventral side of the receptacle 
large, oblong, obtuse. Capsule distinctly pedicellatej reddish- 
brown. Spores deep brown, 59 pt., densely papillose. Elaters 
usually up to 200 bi-spirab 

Hab. Kasehmir, Liddar Valley, 13,000 feet ( Duthie). 

ij: 'A- if- 

XXII, ATHALAMIA Falconer. 

Athalamia Falconer, Trans. Linn. Soc. Vol. XX, p. 397 (1851). 

Plants green, in patches, on rocks or earth, branching dicho- 
tomous. Air-chambers narrow, empty, in one layer ; pores 
simple, bounded by cells with usually more or less thick radial 
walls. Ventral scales scattered without distinct appendages. 
Antheridia usually behind the stalk of the female recexjtacle, 
ostioles forming a cushion or scattered in zigzagrows, conspicuous. 
Female receptacle dorsal, stalked; stalk without a rhizoid-furrow, 
suleate, paleaceous only at the top. Tissue of the female 
receptacle minute or nil, a short knob being formed where 
involuci*es meet, stomata absent, number of involucres variable. 
Involucres bi-valved, directed upwards, walls of the involucre witli 
chambers opening in^vards by long fissures. Archegoniuni one in 
each involacre. Sporogonium \vith a w-ell developed foot and a 
seta. Capsule exserted, wall of one of cells with thick bands. 
Capsule dehiscing hj 4 or 5 irregular valves, apex wutli a few 
elater-like ceils hanging into the cavity. Spore brown, papillate. 
Elaters 2-3-spiral. 

46 . Athalamia pinguis Falc. 

Afhahwna pwguis Falo.yTrms.Lmn- Soc. Yol, XX, p. 897(1851). 
Kashyap, New Phyt. Vol. XIV, 1915, p. 10. 

Olei^ea Gollani Levier; St., Sp. Hep. Vol. VI, p. 5 , (1917). 

Monoecious. Plants growing upwards from a thick base 
and again bending the thick apex into the soil. Thallus lOHo mm. 
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broad, simple or forked once or twice, lobes not divergent, light 
oreen, fleshy, wings Avide, very thin, erect, dorsal surface deeply 
concave, densely papillate. ILpidermal cells o-b'angled, elonga” 
ted antero-posterioiiy, walls thickened. Pores minute, slightly 
raised, each bounded by 1 ring of 4 or B cells, radial walls of cells 
very thiek, giving the pore a star-like appearance. Air-chambers 
very narrow, slit-like on the midrib, slightly broader in the 
wings. Ventral surface greenish or hyaline ; covered with 
numeroas scales, scales white, large, triangular Or lanceolate, 
entire, not appeiidaged. Midrib prominent below, mycorrhizal. 
rather suddenly passing into the lamina. Antheridia_ a _few, 
generally behind jhe stalk of the female __ receptacle' 'sometimes 
III 'front of i't, and occasionally on distinct lobes, in 2 rows, 
ostioles conspicuous. Female receptacle arising from the dorsal 
surface on the midrib ; two may be formed one after the other. 
Young receptacle surrounded by scales, scales smaller than the 
ventral scales and with numerous cells projecting from their 
margins, later carried to the top of the stalk; stalk up to_6 mm. 
long and 1 mm. thiek, circular or more or less triangular in cross 
section, sulcuto. Receptacle with 3-5(-8) involucres ; involucres 
inflated, upturned, 2-valved, each with one archegonium : 
receptacle tissue nil or a minute knob without ^ stomata. 
Sporogonium one in each involucre, but not in every iuAoiucre , 
capsule with a well developed foot, fully exserted and directed 
upward, seta up to I'B mm. long, cells of the capsule wall with 
annula»r bands. Spores brown'll, tetrahedral, with obtuse papillae, 
appearing reticulate with a toothed margin in surface view, 65-70 
y. in diam. Elater.s trispiral, sometimes branched, 140-200 y. long. 
Prom the top of the capsule hang a few short elaterlike cells. 

Hab, Exposed slopes. 

Distrib. Very common in the Outer and the Kumaoii 

Himalayas, 5, fX)8 to b,00(Heet . dftcwoorie, AimA/, 

Kulu. Ravi valley, etc. 

^Yofc:— The thick fleshy thallus, upturned thin wings, 
and the tuft of white scales at the apex distinguish this species 
from other thallose forms. The scales may occasionally have a 
cell projecting from the margin. The apex betxnnes thickened 
at the end of the season and is directed downwards into the soil, 
where it persists, while the rest ot the plant dies in wiiitei ..I his 
apical portion is smooth and without any scales, Avhieh are found 



Plate XVIIL 


ATHALAMIA PUSILLA. 1-6. 

I, 2. Two fertile plants. No. 2 shows a dehiscing capsule. 

3. L. S. of thallus .(only a portion). 

3a. T. S. of thallus. 

4. Two pores from above. 

4a. Vertical sections through two pores. The lower one 
shows the side view. 

5. A ventral scale. * 

6. A scale from a young female receptacle. 

ATHALAMIA PINGTJIS. 7—13. 

7. 8. . Two plants, note the antheridial papillae, an. 

9. T. S. of thallus; my, the mycorrhizal region. 

10. L. S. of thallus (only a portion). 

II. Two pores from above. 

12. A ventral scale. 

13. A scale from a young female receptacle. 
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on its lateral sides, and bears only a few rhizoids. 

The scales on the young female involucre resemble the ventral 
scales of the thallus of Athalaynia pusilla described later. 

47. Athalamia dioica Kashyap. 

Athalayma dioica Kashyap, Joj. Bom. Nat. Hist. Soc. Vol XXIV, 
p. 348 (1916). 

Dioecious. Thallus thick, fleshy, green, once or twice 
forked, lobes oblong, up to 6 mm. long and a little less broad. 
Dorsal surface with a white metallic lustre. Stomata simple, 
surrounded by 6 or 6 cells, Avith thick radial walls, epidermal 
cells thin-Avalled. Air-chambers rather wider than those of 
A- pinguis. Scales triangular or ovate, acuminate, entire, pro- 
duced into a filament of a few cells. Antheridia in 2-4 zigzag 
or straight rows on the mid-dorsal line or a definite raised naked 
receptacle. Capsule only slightly exserted. Spores deep brown, 
with numerous high conical papillae, 60-55 a in diarn. Elaters 
broAvn, rather closely trispiral, 200-250 long. 

Hab. On road-side. 

Distrib. Pangi, about 7,000 feet, between Kilar and ScmcJi. 

Note: — Doubtfully distinct from A. pingtiis. 

48. Athalamia pusilla Kashyap Nov. Comb. 

CAMamieMa pmilla St. Hedwigia. Bd. LXIV, p. 74 (1905). 
Kashyap, New Phytologist. Vol. XIV, p. 14, (1915). 

Usually monoecious, occasionally dioecious. In large patches 
on bare rocks or crumbling hard earth. Plants small, delicate, 
thin, closely creeping, from a thick narrow base, up to 15 mm. 
long and usually about 1*6 mm. broad, with a dorsal groove ; once 
or twice forked, rarely with ventral innovations; lobes linear to 
Gbovate, notched at the apex, margin thin, wavy, purplishj ascend- 
ing. Dorsal surface with inconspicuous stomata ; epidermal 
cells 5-8-angled, walls thin. Pores small, inconspicuous, bounded 
by 2 rings of 5 or 6 cells each, radial walls of cells usually thin, 
sometimes slightly thick. Dorsallayer shall oav, with small, empty, 
air-chambers. In a cross section the chambers in several layers in 
the middle, in only one or two layers in the Avings, Aving usually 
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consisting of an apper and a lower layer of cells seperated by 
tlie air-space. Midrib projecting; ventrally^ rather suddenly 
passing into the wings. Ventral surface greenish or sometimes 
reddish ; scales scattered, delicate, hyaline or reddish, lanceolate, 
acuminate, numerous cells projecting outwards at the margins, 
apex formed of a filament of 4 or 5 cells, shorter filaments 
sometimes projecting from the sides also, cells of scales with 
chloroplasts. Antheridia few, usually behind the stalk of the 
female receptacle, sometimes in front of it ; arranged in two zigzag 
rows, or on a more or less well-developed cushion, papillae 
hyaline. Female receptacle dorsal, on the midrib, very small 
while young, covered by linear scales, cells of the scales with 
chloroplasts. Ileceptacle tissue nil. Involucres 1. or % rarely 3. 
Archegonium one in each involucre. Stalk developed only if the 
archegoniuin is fertilized, up to 10 mm. long and fairly thick, 
silicate, naked, covered at the top by linear scales. Capsule with 
a seta l-l’S mm. long, fully exserted. Cells of capsule wall 
with annular bands. Dehiscence by irregular recurved valves. 
Spores brown, with numerous high papillae, 45-50 [i. in diam. 
Elaters hispiral brown, 140-180 ^ long. k. few short elater-like 
cells with annular bands project into the cavity of the capsule" 
from the base and the apex. 

Hab. Moist and shady places, 

Distrib. Common in the Outer and theKumaoii Himalayas, 
(5,000 to 10,000 feet- Simla : Kulu. DalcM pass ; 
Laliul, Kpelang; Mussoorky Joshi math, etc. 

kkte : — The cells bounding the pores are usually thin-walled 
Sometimes, however, the radial walls of the cells are slightly 
thickened. The radial walls are never very tliick and the pores 
are never star-shaped. 

Stephaui described this plant under the name (rolkmieUa 
piisllla and the description was amplified by me (New Phyt. 
VoL XIV, p. 14, 1915). The ripe capsule "wall, consisting of a 
single la^mr of cells, has, in my specimens, well developed thick 
annular and spiral bands— not semi-annular ])ands as described by 
Staphani - on of the cell "walls. In view of the elosc^. similarity of 
he chief characters hei-wem Athala miff piagais and this plant it 
is not necessary to put it in a separate genus, and froUnniella haS; 
therefore, been merged into Aihalanda. 







Plate XIX. 

ElOCIOGARPUS NATANS. 1—5. 

1. Moating form. 

2. Land form. 

3. Ventral scale from floating form. 

4. T. S, of floating form. 

5. A portion of T. S. of land form. 
EICCIA MELANOSPORA. 6*^7. 

6. Two plants. 

7. T. S. of thallus. 



Family III RICCIACEAE. 

Chlorophyll-bearing layer with narrow air-spaces or -with 
larger chambers. ^ Pores absent or rudimentary. Archegonia 
immersed singly in cavities on the dorsal surface. Sporogonium 
without a foot or seta and remaining enclosed in the calyptra. 
dehiscing by the decay of the capsule wall : sterile cells absent. 

lEpidermis without pores; antheridia scattered 

I inthethallus 

Epidermis with distinct minute pores, antheridia aggregated 

I m a median furrow of the thalliis RicdocarpuH. 

XXIII. RICCIOCARPUS corda. 

Kicciocarpus Corda in Opiz, Beitr. p. 6.51 (1829). 

^ Plants thallose thick, cavernous, diohotomously branched, 
with oboordate lobes, rarely forming rosettes, floating in water 
and then sterile, or fruiting on mud. Chlorophyll-free layer 
very weakly developed, the thallus consisting for the greater 
part of polyhedral air-chambers ; the dorsal epidermis with 
pores. Ventral surface with long, dentate, violet-coloured scales. 
Antheridia in a long definite cushion in the median furrow on 
the dorsal .side. Archegoiiia in rows, each surrounded by a 
rudimentary cup-shaped involucre. Capsule immersed, in the 
tissue of the thallus. 


49. Ricciocarpus natans corda. 

Riceiocarpufs natam Corda in Opiz, Beitr. p. 651 (1829). 

Dioecious. Dimorphic. Floating form sterile : fixed form 
fertile. 

Ploatiiig form:— Very much like Lenina, with broadly 
obovate lobes more or less violet, with long, pendent, serrated, 
violet scales 011 the ventral surface, ' and with a few sinooth 
rhizoids or none. 
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Terrestrial form :-Caespitose. Thallus_ forming semi- 
rosettas 10 to 12 mm- in diam., once or twice dichotomoirsly 
divided. Lobes obcordate or broadly linear, 2 mm. /broad, 
notcbed at the apex. Dorsal surface with a distinct furrow. 
A.ir-chambers large, with one-layered walls. Pores bounded by 
6 to 8 cells with slightly thic'.tened walls. Ventral surface with 
usually violet dentate scales and purple smooth rhizoids. Cross 
section nearly fiat, becoming thinner towards the margin, 
slightly convex on the ventral surface. Capsules ^singly or in 
pairs, in rows, in the centre of the thallus. Spores ol t'., reticu- 
late, reticulations sometimes imperfect, margin narrowly winged, 
escaping through a slit along the median furrow of the thallus. 

Hab. Floating on water or rooted on mud. 

Distrib. Kashmir, the Dal Lake (Salmi); Peshawar 
(N. A. Qizilbasli) . 

Yofe.— The specimens in my collection are all sterile. The 
description of fertile plants is after Maevicar. “ Students’ Hand- 
book of British Hepatics." 


XXIV. RICCIA L. 

Bicck L., Sp. PL p. 1138 (17.5,3). 

Monoecious or dioecious. Thallus dichotoinously branched, 
with linear to obcordate segments, terrestrial or more rarely 
floating on water. Dorsal surface usually green, generally with a 
distinct median furrow ; margin occasionally with cilia. Ghloio- 
phyll-bearing layer with narrow and deep air-spaces, or with 
large chambers opening by their whole width. Ventral scales 
usually iu oue row at the apex, but later, through rupturing 
in the median line, apparently 2-rowed. well developed, rudi- 
mentary or sometimes absent, hyaline or coloured. Rhizoids 
usually of two kinds, smooth aud tuberculate. soinetimes only 
smooth, and in Biccia fluitans (floating form) abse nji^ Antheri- 
dia and archegonia scattered singlj^ on the dorsal surface, 
immersed at maturity in the ohlorophyllaoeous tissue. Involucre 
none. Ostioles of the antheridial chambers usually below the 
epidermis, though in some oases long and prominent. Arche- 
gonia usually purple at the Tip, neck occasionally projecting. 
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Capsule sessile, immersed in the midrib, without a loot and 
a seta. Galyptra persistent. Spores included, large, tetrahedral. 

Note: — The gemis Riccia may be derived from a genus like 
Targionia, in which the vegetative tissue of the thallus has still 
further increased at the expense of the sex organs as given under 
the genera^ Targionia and Cyathodiiini, Lang has found that in 
Cyatlioclmm caimmarim the archegonia lie actually on the upper 
surface within the valves of the involucre, the growing point 
being right at the apex in front. If this growth of the apex 
is continued forwards and the valves of the involucre are further 
reduced in size, a condition resembling the one found in some 
Riccias would be arrived at. In the male shoots of Targionia 
the receptacle lias welb developed air-chambers between 
the antheridial chambers, and if similar chambers are developed 
in between the archegonia in the above mentioned case we 
would have a plant resembling R. pafliankoten^ which has 
a broad channel on tlie dorsal surface. By the further reduction 
of the ridges of the dorsal channel the last and the simplest 
condition is reached, as seen in R. sangtiinea in which there is 
often no trace of the dorsal furrow, and further there are no 
scales and tuberculate rhizoids. 

It should, hov-ever, be borne in mind that some species of 
the genus Riccia (specially the sub-genus RiccieMa) may have 
arisen by reduction from types like BoscJiia and Corsinia, The 
species generally referred to the genus Riccia seem to have 
arisen along more than one line. This genus, therefore, is the 
last term in a long series of forms and not the first term in an 
ascending series. 

Key to the species. 


I PI ant s a qiiatic ..../f . /in itans. 

1 (Plants on moist or dry soil, never aquatic 2 

( Air-spaces wide? sporogonia prominent on the 

, ) ventral side 3 

i Air-spaces narrow, sporogonia prominent on 

I the dorsal side..... 4 

(Plants thin, delicate, usually eruciate in form, 

3 sx)ores 60 ......../f. criiciata. 

* Plants thick, robust, spores 80 ...........jP. rohnsta. 
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^ ^ ^Dioecious, male plants red, scales absent M- sanguined. 

(TSKnomou^ scales present 5 

I Scales bent over the margin R. hinialayensis. 

(Scales not bent over the marg-in 6 

/Dorsal surface with a distinct broad channel, 

g j spores reticulate R. pafhmikotensis. 

1 Dorsal surface with a narrow furrow near the 
' apex, spores perfectly opaque R. radanospiym^ 

:;o. Riccia pathankotensis Kashyap. 

Riccia pathankofen^ Kashyap, Jour. Bom. Nat. Hist. Soc. Vol. 
XXIV, p. 349 (1916). 

Monoecious. Plants overlapping: in dense patches, occasional- 
ly singly and spreading when on open space. Thallus once 
or twice forked, conipaet, light green, up to 5 mm. long ; lobes 

oblong, obtuse, 2-B mm. long and 1 mm. broad. Cross section 

oblong, twice as broad as high. Dorsal surface with a broad 

median channel. Air-spaces narrow. Wings thick. Cilia 

usually present on the margins and occasionally also on the 
dorsal surface. Epidermal cells hyaline, spherical. Ventral 
surface hyaline or blackish, broad, flat or slightly convex. 
Scales small and hyaline, almost overlapping, not projecting 
beyond the margins. Antheridia globular, or slightly elliptic, 
papillae slightly projecting, hyaline, in 2 or 3 rows, in the 
ehamiel. Capsules also in the channel in 2 or 3 rows, with 
very little vegetative tissue between them, visible from the 
dorsal side. Spores tetrahedral, reticulate, with 8 areoles in 
the diameter, papillose in profile, margin slightly and irregularly 
creuate, 95 in diam. 

Hab- On the banks of streams and otlier moist places. 

Distrib. PafhankofdLahtn-e; Knlu, ManaU. 

Vcfe :-~This species can be readily distingnislied from the 
other species of the genus, by the broad ehanmd on the dorsal 
surface. The capsules occur in groups. Sometimes as many as 
six are found together touching each other witlioiit any green 
tissue between them, the small amount which was present in 
the beginning having been disorganised. 



Plate XX. 

EIOCIXPATHXXKOTENSIS. 1^- 

1. A patch of plants. 

2. Three plants showing habit. 

3. T. S. of thallus. 

4. A spore. . 

RIOOIA HIMALAYENSIS, 5^^ 

5. A patch of plants. 

6. A plant. 

7. T. S. of thallus. • 

8. T.S. of fungus-infected thallus. Note the penthecia 

with projecting necks. 

9. A spore. 

RIOOIA ROBTJSTA. 10-12. . ^ 

10. Two plants. 

11. Three T. S. of thallus from various plants. 

12. A spore. 
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51 . Riccia himalayensis St. (Ms.). 

Riccia MmMai/ensis St. (Ms.), Kashyap in Jour. Bom. Nat. Hist. 
Soc. Vol. XXIV, p. 349 (1916). 

Dioecious. Plants once or twice forked, compact, closely 
creeping, up to 5 mm. long and 1-2 mm. broad ; lobes linear 
or oblong. Dorsal surface green, with a narrow median sulcus. 
x4.ir-spaces narrow, slit-like. Epidermal cells hyaline, thin- 
walled, mammillate. Ventral surface purple, midrib convex, 
projecting down wards. Cross section 3 times as broad as high. 
Margins often purple, entire, bent downwards. Scales small, 
semilunar, distant, purple or hyaline, bent over the margin. 
Antheridia in one median row, papillae long, red, projecting, 
conspicuous. Capsules in a single median row, spores coming 
out by the rupture of the dorsal tissue. Spores tetrahedral, 
finely reticulate, 9-10 reticulations in the diameter, margin narro w, 
entire, ma.xirnum diameter 100 'j.- 

Hab. Moist soil. 

Distrib. Common in the Himalayas from the foot to an 
altitude of 9,000 feet in Lahnl, sometimes coming 
down to the plains,, Lahnl, Salgraon; Lahore^ 
PaRiaakof ; Kulu; Simla; Mussoorie; etc., Tinnevelly 
Hills ( Rangachariar) ; Darjeeling iTivii-- 

narayanan) ; Rangoon ((xhose). 

Note .'—The apex at the end of the season grows down into 
tlie soil and becomes thick. Next season it grows up and gives 
rise to a new plant. Some plants were once found attacked by 
an ascomycetous fungus which formed sunken peritheoia with 
necks projecting on the dorsal surface. . These could easily be 
mistaken for capsules. The perithecia were full of asci each 
containing 2-celled spores. This is the only liverwort, so far 
as I know. Found attacked by an ascomycetons fungus bearing 
peritliecia. Some specimens from Dehra dun have long narrow 
lobes, 2 nim. long and 1 mm. broad. 

This species often occurs with another form, seen only in 
the sterile condition, which is much smaller and distinctly blue 
in colour. Otherwise the latter is similar to the above. It is 
pei'haps the young condition of Riccia himnlayensh fixed under 
some unknown condition or possibly a difterent species. 
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52. Riccia melanospora Kashyap N. S. 

Monoecious. Plants small, dichotomous, in patches ; lobes 
oblons-obovate, up to 2 mm. long and 1 mm- br(md. Dorsal sur- 
face green or greyish green, with a deep narrovv sulcus near ..le 
apex, and broad flat or slightly concave in the posterior pait. 
Air-spaces narrow, slit-like. Epidermal cells rounded, hyaline. 
Yentral surface hyaline in the middle, purple below the wings ; 
midrib projecting ventrally, gradually passing into the thick 
margins. Margins purplish or black, appressed to the substra- 
tum’ Cros.s section semioii’cnlar. about twice as broad as high. 
Scales small, purple, confined to below the apex, absent every- 
where else. Rhizoids mostly smooth, a lew tiibei ciilate. 
Antheridia in a middorsal row. Sporogonia prominent on the 
dorsal side, dehiscing by decay of the dorsal tissue. Spores per- 

fectly opaciue, black, 80 

' Hab. Oil moist soil. 

Distrib. (B. K. Vasisht). 

53. Riccia robusta Kashyap. 

ZfDwrt roDnsto Kash,i ap. Jour. Bom. Nat. Hist. Soc. Vol. XXI\. 
p. 348 (1916). 

Monoecious. Thallu.s very spongy, of a yellowish green 
colour, forming rosettes up to 15 mm. in diameter, plants some- 
times small and overlapping, lobes spreading, up to 2 mm. broad. 
Dor.sal surface flat, margins often turned upwards, specially 
before dichotomy, often with a fairly liroad mc.dian grrmve : 
occasionally in closely creeping plaaits the margins are hi'Hdy 
bent downward. Air-chambers large, opening by large imlehiute 
pores, the large pits on the posterior pari Ixung <|nite visihie to 
the naked eye. Yentral surface greenisli. niidnl.) siroiig'.y project- 
ing ; scales none. Antheridial papillae not distim-t. ('apsides 
proiect ventrally. Spores tetrahedral, brown when yming. qmle 
opaque (black) at maturity, reticulate, reticiilarions clear in young 
condition, 4 or 5 large reticulations ill the diameter, olteii each 
reticndation again divided into two or more smalier ones: 
wing usually broad and finely dentate., sometimes narrow or 
even absent; up to 80 in diameter, often mncli smaller. 
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Hab. Moist places. 

Distrib. Lahore, Shalamar G-ardeiis, Ravi banks : Lucknoic 
(S. K. Pande) ; Banda, banks of the Ken ; Lahnl 
above Kijelang, 11,000 feet Spiti 13,000 feet 
Indore (T. 0. N. Singh). 

N(yfe \ — The plant grows on the river banks at Lahore, also 
in the cracks between the bricks of the floor in the Shalamar 
Garden , Lahore, during winter. It has a very wide range: 
700 feet in Lahore to 13,000 feet in Spiti. Plants from Lucknow 
have practically no wing or a very narrow one on the margin 
of the sx)ore and the reticulations are 0-7 in the diameter, many 
of them incomplete. Mr. S. K. Pande informs me that he has seen 
very small rudimentary scales at the apex. Lahul specimens 
have no tuberculate rhizoids, only rarely a rhizoid shows a 
tubercle at long intervals: spores are not quite opaque and 
are rather smaller, about 70 pt.. Plants from Lahul and Spiti are 
very small, densely overlapping, rosettes often incomplete, 
usually less than 12 mm. in diameter, a^esernbling the young 
plants found in the beginning of the winter in Lahore. 

The thick thallus and the spongy texture with the wide 
|) its visible to the naked eye in the posterior part on the dorsal 
surface distinguish this species from the rest. 

54 . Riccia cruciata Kashyap. 

Rkcia cruciata Kashyap, Jouiv Bom- Nat. Hist. S0C.. V 0 I XXIV. 
p. 349 (1916). 

Monoecious. Thallus yellowish green, spongy, thin, delicate, 
usually twice forked, with divergent lobes, thus forming as a 
rule a cruciform rosette, about 10 mm. in diam„ lobes obovate- 
oblong with a shallow narrow median sulcus. Cross section 
oblong, 4 or 6 times as broad as high, both surfaces fl.at, cham- 
bers large, epidermis thin, hyaline. Scales small, delicate, 
fugacious, often only as small oblique ridges or absent. Rhizoids 
chiefly smooth, a few tuberculate. Autheridia globulat', papillae 
inconspicuous. Capsules projectiirg ventrally. Spores tetrahed- 
ral, completely reticulate. 60 [x in cUam. 

Hab. Moist beds in gardens : river banks. , 

DivStrib Lahore. Ravi banks, Lawrence Gardens ; 
banks of the Ken, 
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Note : — Biecia robusta, 12. emciata and R- sangumea very often 
occur together during winter in the plains. R. crmyiat a, how- 
ever. is rather rare. 

55 . Ricda sanguinea Kashyap. 

Ricda sangtiinea Kashyap, Jour. Bom. Nat. Hist. vSoc. Vol. 

XXIV, p. k9 (1916). 

Dioecious. Male plants minute, red, linear or once or twice 
forked, or forming red or greenisKred rosettes (always smaller 
than the female rosettes), papillae red, conspicuous. Female 
plants usually in large compact green rosettes, often overlapping 
in large clusters; rosettes 15 mm. in diam., lobes linear-oblong to 
obovate-oblong, parallel, closely attached to the sul)stratum. 
Dorsal surface fiat or slightly convex, occasionally with a narrow 
middorsal groove. Thallus compact. Air-'('!iambcrs narrow, 
slit-like. Epidermis of a single layer of cells, cells hyaline, thin- 
walled. Cross section elliptic or semicircular: midrib gradually 
passing into the obtuse margins; wings practically absent. 
Scales absent. Ehizoids only smooth, rarely a few with faint 
tubercles. Antlieridia oblong, cylindrical, in 1 or 2 rows ; 
papillae red, projecting, conspicuous. Archegonia usually indi- 
cated in the young stage by i^ed dots on the dorsal side, neck 
not projecting. Capsules in 1 median row on each lobe, distant, 
dehiscing by the rupture of the dorsal tissue. BportiS oi)aque, 
tetrahedral, granular or with very close, irTegular. almost wavy 
streaks, 50 in diam. 

Hab* On banks of streams. 

Distrib. Lahore, Eavi banks : banks of the Son (Baini . 

Prashad): />V//?^2u, banks of the Ken: Allahabad^ 

(Dudgeon): (kumbatore (Eangachariar): Assam. 

(S. L. Hora): Peshawar (N. A. Oizil- 

bashj. 

...Note plant is very widely distributed in the plains 

in India, especially on the baisks of rivers. Fully developed 
plants form circular rowse ties, male red and female green. The 
absence of scales, of the tubereulate rliizoids and often of the 
dorsal groove, and the very small size, without branching 
in many oases, all indicate; ■ that- the- species is the simplest . 




Plate XXL 

PJOCI^GETTCIATA. 1— 5. 

1 . A patch of plants. 

2. A single plant. 

3. T. S. of thallns. 

4. A portion of above, magnified. 

B. Three spores. 

EICCIASANaUINEA 6— 9. 

6. A male plant. 

7. A female plant. 

8. T. S, of thallus. The upper figure shows a capsule. 

9. Two spores. i ; ; 

EICOIA ELUITANS. 10—13. 

10. Floating form. 

11. Land form. Note projecting sporogonium. 

12. T. S. of thallus. 

13. A spore. 
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in the genus Riccia, and, therefore, the simplest of the 
MarcJmntiales. Fer^ identical with Eiccia Frostii Austin. 

56. Riccia fluitans L. 

Biccia fkiitans L., Sp. P!. 1139 (1753). 

Monoecious. In sterile patches floating on stagnant or slowly 
moving water, yellowish green. Thallus 30-50 mm. long and 
1 mm. broad, several times dichotomoiisly branched ; segments 
divergent, linear, apex emarginate or truncate; thin, with a groove 
near the apex, flat, yellowish green on both surfaces, no scales 
or rhizoids on the ventral side. Cross section almost flat, niargin 
obtuse, air-chambers large, in several layers. Terrestrial form 
thick, broadly channelled, occasionally tinted with violet on the 
sides and margin; rhizoids numerous; ventral scales small, 
confined to near the apex, colourless or violet. Cross section 
semilunar, niargin obtuse. Air-chambers large in several layers. 
Capsule forming a spherical protuberance on the ventral side, 
fiiniished with rhizoids on the enclosing tissue. Spores- 
brownish-yellow, translucent, 75-90 ix in diam.; margin broad, 
4-7 across, entire or nearly so; face with 4 or 6 areolae across 
the diameter, those in the centre large. 

Hab. Stagnant or slowly moving wmter, or banks of 
sti’eams. 

Distrib. CTarliwal, Jumna valley ; Kashmir ; Peshawar 
(N. A. (^izilbash); (lyeiiger). 

Note : — Ftjsonia tenera Kashyap from South India is merely 
a form of this species. The ‘Toot” of that plant, the chief 
character in which it differs from the present species, is no doubt 
a group of cells of the thallus, more or less modified on account 
of the proximity of the capsule. 


Order III. 


JUNGERMANNIALES. 

Grametophyte an undifferentiated thallus or differentiated 
into stem and leaves, with little histological differentiation. 
Scales usually absent- Rhizoids alway.s smooth. Sex organ.s 
usually arranged in groups but never raised on stalked recept- 
acles, occasionally immersed in cavities. Sporogoniuin with a 
foot and seta. Capsule wall two or more cells in thickness. 
Elaters present. Dehiscence usually l)y 4 valves. 

F.\M!LY IV. CODONIACEAE. 

Thallose folioso or forms intermediate between them. In 
the foliose- forms leaves in two row.s, parallel to the stem or 
obliquely inserted and succubous, simple. Rhizoids always 
present. Male and female inflorescences scattered on the dorsal 
side or in groups. Archegouial cluster sui^rounded by an in- 
volucre and in the genus Calyeiilaria by an additional perianth 
also. Capsule usually with a long seta, globose (oval in Bkisia), 
dehiscing to the base by four valves or irregularly; the wall 
usually of two layers of cells (four Iw Blasia, Treuhia), well- 
developed fibrous bauds being usually present on either the outer 
or the inner cells, or on both. Elatens adherent to the base or 
apex of the capsule or partly free, more rarely altogether free, 
2-4-spiral. 

XXV. FOSSOMBRONIA Raddi. 

Fossombronia Eaddi, in Atti Soc. Ital. Mod. 18 (1818). 

Stem creeping, simple or dichotoraously branched, flattened 
above and strongly arched below, with lo]:ig. mostly violet- 
coloured smooth rhizoids. Leaves green, in 2 rows, succubous, 
obliquely inserted and decurreilt, generally broader than long, 
with irregularly sinuate and usually lobed margin, base more 
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tlian one cell thick, rest l-layered, cells lar^e, thin-wallecL 
Aiitheridia orange-yellow, aecompaiiied by bracts, on the dors^ 
surface of the stem near the insertion of the leaves. Archegonia 
in a group on the dorsal surface of the stem towards the apex at 
the base of the leaves, becoming enclosed in a large cainpa- 
nulate perianth. Perianth, with a wide lobed mouth and 
narrow base, often longicudinally plicate, frequently incised 
to the base. Calyptra pyriform, thick at the base. Capsule 
shortly pedicellate, globose, dehiscing irregularly or imperfectly 
by 4“Valves. Wall of two layers of cells, the inner layer with 
frequently incomplete bands. Spores large, rounded, tetrahedral. 
Elaters short, bi- or tri-spiral. 

57. Fossombronia himalayensis Kashyap. 

Fossonihronia Mnialm/ensis Kashyap, New Phyt. Yol. XIV, p. 4 
(191B). 

Fomrmhnnda Leineri St., Sp. Rep. Yol. YI, p. 74 (1917). 

Monoecious or dioecious. Plants caespitose among grass or 
moss or singly on moist rocks ; small and compact in former 
places but open and longer in latter places; two or three times 
branched, branches up to 6 mm. long. Khizoids usually violet, 
sometimes hyaline. Leaves oblong, wavy, ascending, overlapping 
to about 1/3 of the length; outer margin irregularly and indis- 
tinctly toothed. Perianth with wavy margin, sometimes split to 
the base along one side. Seta up to 5 mm. long, often very short; 
capsule usually exser ted. Cells of the outer layer of the 
capsule wall with thin, walls those of the inner layer with TJ- 
shaped bands on the inner and radial walls near the apex, but 
only simple bands on radial walls at other places. Dehiscence 
by separation of the apical portion. Spores with furcate high 
lamellae, sometimes forming a few reticulations, 40 to 50 [x in 
diani. Elaters laxly bi- or t.ri.-spiral, 100 to 140 ^ long. 

Rab. Moist rocks or among grass and moss. 

Distrib. Common. Outer Himalayas, Ravi valley, etc.; 

Kumaon, }lusmorie, etc. 5,000 to 7,000 ft. Lahore, 
rare. South India. Nilgiris (Rangachariar) ; 
Bombay. Fcnichgani {BlMer) • 

Note : —Towards the end of the season the apex of the plants 
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ceases to form the leaves, bends downwards and becomes 
thickened. These apical tubers are thus borne on cylindrical 
stalks and remain buried in the ground during winter. They 
grow out into new plants next spring. 

:i; s!? , f' 

XXVI. SEWARDIELLA Kashyap. 
SetcardiellaK&slaya,-p, New Phyt. Vol. XI\, p. 5 (1915). 

Dioecious. Plants thallose, simple or forked, occurring 
in thick patches on rocks or singly among grass and moss in 
shady places. Thallus winged, wings attenuated, directed 
upwards. Dorsal surface concave. Midrib thick, projecting 
ventrally, flat above and rounded below. Ventral surface 
usually' with minute red scales in two rows. Wings 
many-layered at the base, gradually becoming thin, and 
1 -layered throughout the greater portion, ascending, mai-gin 
wavy. Male and female plants similar. Antlieridia in a cluster 
on the dorsal side of the midrib mingled with a few bracts. 
Archegonia in a cluster on the dorsal side. Perianth bell-shaped, 
margin lacerated into numei’ous processes, often split at one or 
more places up to the base, many-lasmred at the base, 1 -layered 
above. Galyptra thin, 1 -layered. Sporogonia 1 or more in each 
I)erianth ; foot small; capsule included or slightly exserted. 
Capsule wall ‘i-S-layered ; inner layer with thick bands. 
Spores reticulate-lamellate. Elaters bi- or tri-spiral ; no fixed 
elater-like cells anywhere in the capsule. 

58 . Sewardiella tuberifera Kashyap. 

.'^en-ardidla fiihenfem Kashyap, New Phyt. Vol. XIV, p. 5 (1915). 

Dioecious. Thallus up to 10 mm. long and 12 mm. broad, 
often once forked, arising from a thick base and ending in a 
wingless stalked tuber at the apex, the apical wingless portion 
often forked, midrib mycorrhizal, thick, projecting ventrally, 
rounded below. Ventral surface usually with minute red scale.s 
in two rows. Wings often nnequal. many-laycretl at the base, 
gradually becoming thin, one-layereil throughont the greater 
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portion, ascending, margin wavy ; upper surface of the tliallus 
concave.^^^^^^^^^^^ on the midrib, each antheridhim globular, 

on a shbrt stalk ; bracts few, scattered between the antheridia. 
Perianth bell-shaped, margin lacerated into mnnerons narrow 
processes ; calyptra thin, l-layered. Sporogonia 1-3, sometimes 
more, in each perianth; foot small; seta up to 1*25 mm. long, 
capsule 1 to I’S mm. in diameter, included or slightly exserted. 
Capsule wall 2-3-layered; the cells of the outer layer usually 
thin- walled, sometimes with thick bands on the radial walls ; 
cells of the inner layer with TJ-shaped bands on inner and 
radial walls or only simple bands on the radial walls. Spores 
reticulate-lamellate, less than 4 reticulations in the diameter, 40 
\j.. Elaters bi- or tri-spiral, 300 to 400 p. ; no fixed elaters at the 
base or elsewhere. 

Hab. In large patches on moist rocks, occasionally 
singly among moss or grass. 

Distrib. Common at 5,000 to 7,030 feet Mussoorie, Simla etc. 

iVofe -To wards the end of the season the plant forms apical 
tubers like Fo^sombmnia M The thick tubers are borne 

on cylindrical stalks, are covered by small red scales and remain 
buried in the soil during winter. When the tubers germinate 
next year the scales are carried on the under surface of the 
plants but are naturally restricted mostly to the posterior part 
of the plant. The tuber-bearing portion often forks and some- 
times the whole plant is forked, each branch bearing a tuber at 
the apex. 

The plant is closely allied to Fossonibronia tuberifera not 
only as regards tuber-forming habit but in the position of the 
sex organs, the perianth and the structure of the spoiogonium. 
As a matter of fact, the only difference between the two genera 
is that, whereas, in Fossomhronia the wing is divided into lobes 
(leaves), in S(arardiella it is entire. The plant may well be put 
in tlie genus Fosmmbronia if the same procedure is followed in the 
other AaacrogipumH J iimjernianmcde^^ and the difference between 
an entire and a lobed wing {leafy stem) is not considered to 
amount to a generic difference. 

The plant can be easily recognised by its saddle-shaped 
lhalius raised up in the middle and bent down both anteriorly 
and posteriorly, and ascending wings. From tlie apical 
tuber, which lies buried underground, the plant on germination 
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begins to grow upwards, then grows horizontally for a short 
distance and bends down again to form a new tuber. The 
midrib in this way forms a eharacterlstic bend with the conca- 
vity downwards. Several such bends may be met with in the 
same plant behind one another indicating several years’ growth, 
hut the wing, naturally! disappears in the older parts. 

In the young condition the plant is exceedingly like the 
tuberous prothallus of Gtinmogramme leptophylla^ a fern, which 
is sometimes met with in the localities where this plant grows. 

The perianth arises in the form of several bracts, which do 
not grow sunnltaneously. (Tradnally the bracts fuse and all of 
them are then carried upwards by basal growth. Sometimes 
fusion can not take place at one or two places, the bracts being 
at a distance from each other. In such eases the iDerianth shows 
one or two splits e.xtending to the base. As the bracts do not 
arise in a regular ring but some towards the outside and 
others toward.s the centre nearer the arehegonia we find that in 
the ripe perianth these may be fused to both the inner and the 
outer surface of the perianth. Sometimes the number of these 
bracts is so great that the periautli has the appearance of 
a double flower. 

The morphology of the Involucre and the perianth in the 
Codoniaceae requires further investigation. As pointed out above, 
in the genus Si'MnrdMla in the young condition, the arehegonia 
are surrouudctl by a number of bracts, and these later on, by 
basal zonal growth, are carried upwards and a more or less 
bell-, shaped .structure is produced wliich has got tliesc bracts 
on the margin or on the sides. The wliole structure may 
as well be called an involncre. The time of formation does not 
seem to be a sufficiently important character to make a dis- 
tiiietion between the involucre and the perianth. 

;j; :j: ^ ^ 

XXVII. PETALOPHYLLUM Gottsche. , 

Cxottsche in Lehm. Pug. PI- VIIL P. 29 (1844). 

Planis small and slender with a short basal cylindrical stalk- 
like portion and a fan-like expansion^ simple or furcate, with 
parallel erect lamellae on the dorsal surface. Antheridia scatter- 




Plate XXII. 

PETALOPHTLLUM TNDIOUM. 1--5- 

1. A male plant. 

2. A female plant- 

3 . Perianth witli the sporoRonlum. 

4. An elater. 

6. Two spores. 

SEWARPIELLA TEBEHIEERA. 6—10. ^ 

6. A forked male plant from above left), and from below 

(right). Note tubers in the latter. 

7 EAtnale nlants. In the specimen to the left the wing 

^W been removed on one side to show the sporogoma. 

K tL bends in the stem indicating the growth 
of several years. 

8. A periantli cut open* 

9. A spore. 10* An elater. 

EOSSOMBRONIA HIMALAYENSIS. 11—15. 

11. A male plant. ‘ 

19 Two female plants. In the specimen to the nght note 
^The charactoistic bend in the stem and the apical 
tuber. 

13. A spore. 

14. An elater. 

15. Portion of the capsule wall. 
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eel on the dorsal surface, spherical with a short pedicel, accom- 
panied by scales. Archegonia in groups on the dorsal surface, 
surrounded by scales, and enclosed at maturity by the tubular 
perianth. Calyptra free, large. Capsule rather shortly pedicellate, 
spherical, dehiscing irregularly. Wall of 3 or 4 layers of cells, the 
inner with incomplete annular bands. Spores reticulate-lamel- 
late Elaters long, more or less attenuate, 2-3-spiral. 

59. Petalophyllum indicum Kashyap. 

PeiaUrphijU/iini indiemu Kashyap, Jour. Ind. Bot. Soe. Vol. VII, 
p. 14 (1928). 

Dioecious. Plants simple or furcate, growing singly or in 
patches of 3 or 4, up to 12 mm. long and 7 mm. broad. Basal 
portion cylindrical and wingless. Wing many-layered at tlie 
base, gradually becoming one-layered, wavy along the margin. 
Lamellae one-cell thick and 15 to 24 cells high, running outwards 
and forwards from the midrib, not always parallel. ;^_Antheridia 
in groups br3hii:id the apex, protected by scattered scales. Arche- 
ggiiia in groups of 4-7 on the midrib, protected by a bell-shaped 
perianth with a lacerated margin, often with 2 or 3 splits along 
the whole length. Spprogpnia 1-4, usually one, in each perianth. 
Seta usiially 10 to 20 mm. long, sometimes very short, occasionally 
up to 25 mm. Capsule 2 mm. in diameter, spherical, dark brown. 
Capsule wall usually 3-layered; cells of the outer layer thin- 
walled, sometimes with thick radial walls; those of the inner 
layers with thick annular or sometimes semi-annular bands. 
Spores dark brown, about 40 in diameter, sphericah with a 
membranous wavy margin reticulate-lamellate, 3-4 reticulations 
in tlie diameter, reticulations . pentagonal or hexagonal, 8-10 [x, 
nmrginal wnng 14-17 Dlaters^, trispiral, lightly coloured, spirals 
very nistinct. brown and lax, 280-400 long, 8-10 [x broad, simple 
or occasionally branched, atteiiuated towards both ends.- A few 
elaters are short and about 16 'fX broad. 

Hab. Sloist places. 

Distrib. Eavi banks. 

Xof('. — At the end of the season the apex becomes thickened, 
forming a tuber, and becomes buried underground. The dorsal 
vertical lamellae easily distinguish this plant from other 
liverworts. 

^ \ Jjc,. ■ \ y 
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XXVIIL BLASIA L. 

L., Sp. PI. p. 1138 (1753). 

Tliallus several times dichotomously branched, with a broad 
midrib passing into l-layered lobes (leaves). Under-leaves in 
one row on each side of the midrib. Ijeaf-aiiricles containing 
Nostoc colonies present at the base of the lobes usually in pairs- 
Male plants smaller, antheridia oval, wuth a short pedicel, 
immersed singly in small chambers. Archego nia at first naked, 
after fertilisation becoming enclosed by a fusiform thick invo- 
lucre with a constricted mammillate apex. Calyptra free, thin 
and membranous. Capsule rather longly pedicellate, oval, with 
a collar at the base. Dehiscence by 4, rarely 5-6 valves. Capsule 
wall of 3-4 layers of cells, those of tlie outer layer with thick 
radial walls, those of the inner layers smaller and tender without 
bands and soon becoming disorganised. Elaters bispiral, spirals 
often splitting. A few rudimentary elaters fixed at the base of 
the capsule. Gemmae of two kinds. 

6o. Blasia pusilla L. 

Dioecious. Plants rather fleshy, dichotomously branched, 
lobed, lobes (leaves) rather shallow not extending to the midrib, 
very leaf-like at the apex. Thalliis up to 30 ram. long and up to 5 
mm. broad. Midrib broad, projecting ventrally, graduall.y passing 
into the wings, about 10 cells thick in the middle. Upper and 
lower epidermal cells small, middle ones large. Under-leaves in 
two rows, one on each side of the midrib, distant, small, hyaline, 
ovate to suhrotuiid, irregularly toothed, peltate. Ah.sfoc auricles 
usually two at the base of each lobe. Nosfoc colonies 
rounded or oval, seen from the dorsal side through the 
tliallus, appearing as if embedded in the thallus. Star-shaped 
gemmae generally present behind the apex, easily detached 
and scattered. Flask-shapod gemmae receptacles rare^ Male 
plants smaller, antheridia few, oval. Pedicel of the capsule 2 cm. 
long. Spores 33-43 [i, rounded, yellowish brown, granular, 
Elaters paler in colour, about 27 p. long, 

Hab. Moist rocks. 


CODONIACEAE 


105 


Distrib. Kiilu ((>1)00 ftO/ A%ar, Karaon: Garhwal. 

CTangotri Road. 

steri^^ resemble superficially, 

especially on account of the Nostoc colonies. They can be easily 
distiiiguished by the star-shaped g’emmae on the dorsal surface, 
just behind the apex, which are almost always present. 

, The plant is intermediate between the ' thallose and the 
foliose forms. The lobes in the posterior part are quite shallow, 
but at the apex they are very leaf-like. They are reg’arded as 
lobes or leaves variously by different writers. In addition to 
these lobes the plant has other appendag'cs on both the ventral 
and dorsal surface. On the ventral surface are the under- 
leaves and Nosfoc auricles. On the dorsal surface are found two 
kinds of gemmae. Just behind the apex naked star-shaped 
gemmae are met with in almost all plants. These scale-like 
gemmae are met with loosely attached singly to the .dorsal 
surface behind the apex and are attached at the base, unlike the 
arnphigastria which they resemble in shape but which are 
peltate. The gemmae begin to grow while still attached to the 
plant and are usually detached in the form of a tuft. They are 
easily detached and are seen scattered on the dorsal surface. 
Other gemmae are met with in flask-like cavities on the dorsal 
side. Sometimes archegonia occur in these receptgi,eles along 
with the gemmae. 

I have so far come across no ripe sporogonia and the 
description of the sporogonium is after Macvicar and Stephani. 

^ Jfc 

XXIX. PELLIA Raddi. 

/ W/in Eaddi, Mem. Soc. Ital. Mod. 18 p. 49 (1820). 

Thallus thin, prostrate, dichotomously branched, with a 
broad midrib, slightly pi’ojecting below, gradually passing into 
tlie wings; wing many-layered towards the midrib, becoming 
1-layered towards the margins. Internal cells wider than the 
epidermal cells. Scales absent ; club-shaped mucilage hairs 
present at the apex. Antheridia globular, shortly stalked, 
immersed singly in the cavities on the dorsal side of the midrib 
in 2 to several rows. Archegonia on the dorsal surface of the 
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thalhis in a pit snrroancled by a. complete or incomplete (open 
in front) tubular involucre, capsule with a long seta, globular, 
wall 2 or more cells thick, dehiscing by 4 valves up to the base. 
Spores large, germinating within the capsule. Elaters 2- or 
B-spiral, many fixed to the base of the capsule. 

Abfe.— The Himalayan Pellias require further observations. 
All the three species of the genus are said to occur in the 
Himalayas. Unfortunately fertile plants with ripe sporogonia 
are rarely met with. P. calycina as described here is exceedingly 
common throughout the Western and the Kumaon Himalayas 
from 5,000 to 8,000 feet. What looks like P. epiphylla has been 
met with occasionally, but I have not come across specimens, 
which could be certainly referred to P. Neesiana. 

Stephani does not mention the presence or absence 
of fibrous bands as a distinguishing feature of the species. All 
the specimens described liere under P<dlm calycina are without 
such fibres, though the involucre in these forms is more like that 
described by otihers for P- iSciisianci. 

Key to the specien (after Macvicar) 


Thallus without fibrous bands on the' cells 

as seen in cross section of the thallus P. calycina. 

Thallus with brown bands, calyptra exserted, 

inner wall of the capsule with bands 2 

Monoecious ; involucre hood-like posteriorly, 

wanting in front P. epiphylla. 

Dioecious; involucre complete, tubular..- P. Keeniana. 



6i. Pellia calycina (Tayl.) Nees. 

Pellia calycina Nees, Ilei). Eur. Ill p. 386 (1838). 

Pellia Fabbmniana Raddi Mem. Soo. Ital. Seient. Mod. 18 p. 49 
(1818). 

Dioecious, Plants green, growing among nio.ss and grass, 
or in dense patches of overlapping individuals under flowing 
water, dichotomously or more or less pinnately divided, lobes 
qr.adrate to oblong-linear, about 5 mm. broad, often with a dark 
streak along the middorsal line, margin undulate, apex slightly 
notclied. Midrib conspicuous, slightly xrrojecting ventrally. 
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gradually passing into the many-celled lamina, which becomes 
onedayered towards the margin, one-celled portion from a few 
to 15 cells broad, greatest thickness in the middle about 10 cells, 
no thickened bands on the cells. Antheridia conspicuous, in 2 
or 3 rows on the dorsal side of the midrib. Archego nia in a 
cluster. Involucre tubular, directed forwards, posterior wall 
long, anterior short, mouth shortly irregularly dentate. Calyptra 
included. Rest not seen. 

Hab. On moist soil among moss and grass, or actually 

under flowing water. 

Distrib. Exceedingly common in the Kiimaon and the 
Western Himalayas, becoming less frequent to 
the west up to Kashmir; 6,000 to 8,000 feet. 
Afussoorie ; Kulu ; Simla ; DalJiousie ; Pangi ; 
3fti:rree; Jummu, Verinag ; Kaghan 

valley (N. A. Qizilbash), etc. 

Note . — The plant forms large patches of overlapping indivi- 
duals under flowing water, usually accompanied b^^ Dumortieni 
Mrstita, and often hj Conoce 2 yiiaItin^^^ It can easily be 

recognised from the former by its smaller size and lighter 
colour and ’ from the latter by the absence of reticulations, 
pores and scales. It varies greatly in length, breadth and thick- 
ness of the lobes. In very moist and shady places the lobes 
are long, narrow and thin; in other places they are broader and 
thicker, with a conspicuous dark middorsal streak. During the 
growing season the plants forma very characteristic tuft of 
small lobes at the apex owing to the rapid and repeated 
dichotomy. 

62. Pallia epiphylla (L.) Lindb. 

PeUki epiphylla, Lindb., Hep. in Hib. p. 534 (1874). 

Differs from the above in the following characters (after 
Stephani) 

,•1. .'.Monoecious,. 

2. Involucre incomplete in front, merely a flap on the 
posterior side of the ca-vity containing the ealyptra. 

3. Calyptra much exserted. Capsule globose, wall 2-3 
layers of cells thick. Outer cells with nodular 
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thickenings, inner cells with semi-anniilar bands. 
Free elaters mostly bispiral, fixed elaters trispiral. 

Macvicar describes also the interlacing thick bands on the 
walls o£ the cells of the midrib as a character of this species. 

Hab. , Near flowing water. 

Distrib. Pangi, near Shaicliu ; beyond Ncu^mnda. 

— The plants are monoecious but the material is other- 
wise unsatisfactory. 

63 . Pellia Neesiana (G.) Limpr. 

FeUia Neesiana (G.) Limpr. in Cohn. Kryp. FI. 1876, I, p. 329. 

Lifters from P. calydna in the following characters (after 
Stephani) — 

1. Less robust, narrow, often yellowisli brown. 

2. IiiYolucre forming a short complete cylinder, ocea- 
sioiially split on the dorsal side, rnoiith truncate, 
subdent iculate. 

Macvicar describes also the interlacing thickened bands 
present on the cells of the midrib as a character of this species. 

Nofe- — The involucre in califcma as given umler that 
species has a subdenticulate mouth, thus resembling the invo- 
lucre of F. Neesiana as given above. My specimens referred 
to F. calijcinif. show no trace of the iiitcidacing bamls on the 
cells of the midrib. It is desirable that a largo numljer of 
specimens of FelUas from various localities in the ilimahiyas be 
examined in order to settle the question how fai’ th(‘ various 
Ibrnis are diircn’cnt from, each other. 

^XX. CALYCULARIA Mitt. 

C(iljf(nilariaMAi^., , Trans. Linn. Soc. VoL.Yv p. 122 (1860),.. 

Dioecious, Plants large or inediuni, gregarious, prostrate, 
light or deep-green. Thallus dichotoinous or innovating from 
the apex, rarely so from tlu^ ventral surface: wingis ascending^, 
(auialiculale ; midrib rather broad, gradually passing into the 
wings. Wings gradually attenuated from a tliicdv base and one 
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cell thick towards the margiiis. AlSphigastria^ always preseat', 
aggregated towards the apex of the lobes, lanceolate or subulate. 
Apdroecia on the dorsal side of the midril^ brapts more or less 
aggregate^l each with one antheridium, erect, hoodlike, apex 
lacerated. Archegonia aggregated towards the apex on the 
dorsal side. Braots l ong , lanceolate, stro ugly laciiiiate, or 
distantly spinous, united ^ at the base into a ring. Perianth 
large, broad at the base, infundibuliform, campanulate or inflat- 
ed-cylindrical, more or less folded, often with longitudinal folds; 
opening broad, spinous or lacerated. Calyptra large, base more 
or less thick. Capsule on a short pedicel, broadly ovrJ, wall 
many-layered, cells of the external layer small, brown and 
equally thickened, cells of the inner layers* delicate. Dehiscence 
by 4-7 valves. Spores small, papillate or echinate. Elaters 
short, fusiform, bispirak 

Key to the species. 

Plants long, in tufts 

Plants short, compact and solitary. 

64 . Calycularia crispula Mitt. 

(Jalycidaria cnspula Mitt., Trans. Linn. Soc. Vol, V, p. 122 

ilBcio). ’ 

Dioecious. Plants large, strong, growing in tufts with 
mosses, pale green, simple or branched, ventral shoots present, 
up to 20 mm. long and 4 mni. broad, lobes broadly ligulabe, 
margins crisped. Midrib conspicuous from above, 15 cells tliick 
in tlie middle, broad, projecting ventrally and gradually passing 
i!ito the wings, wings about half the width of the frond. 
Arnphigastria linear or linear-lanceolate, ending in a few-celled 
lihiment, witli one- or mpre-celletl filamentous projections ending 
in rounded mucilaginous cells aii^ng^trom the margin. Arche-' 
gouia in a cluster on the dorsal side- Best not seen. 

flab. Mixed with mosses. 

Distriln Garhwal, Gaurikimd: Kumaon, GamjoJihat ; 

Dallioiisie’Khajiar road, about 7,000 feet. 


C. crisptda. 

C. compact a. 
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65. Calycularia compacta Kashyap N. S. 

Dioecious. Plants small, dark-green, occurring singly among 
moss and grass, slightly branched, with ventral shoots, 12 mm 
long and up to 6 mm. broad. .Rhizoids from the 'ventral surface 
of the midrib, numerous, simple, yellowish. .Midrib conspicuous 
as seen from above, pro.iecting below, up to 16 cells thick ; 
wing thin, crisped, occasionally erenate, one cell thick through- 
out its greater portion. Amphigastria long linear, bent 
towards the dorsal side at the apex or merely filamentous, of a 
few cells each (6-10 cells). Bracts on the male plants many, 
laciniate, with long, linear or filamentous processes. • Anthe- 
ridia aggregated along the midrib throughout the length of the 
plant, globular, shortly stalked, accompanied by bracts. - Bracts 
on female plants more or less ovate, laciniate or occasionally 
simply acuminate. Involucre erect, 1 to 2 mm. long, thick at the 
base, narrow below, broad above, thin, plicate, mou'-h shortly 
lobed, lobes irregularly spinous, denticulate. Rest not sk u 

Hab. On moist earth among moss and grass, mi\( d t/ith 
Aneiira indica. 

Distrib. Kyelang, 11,000 feet. 

Abfe.— A small, delicate and very compact plant with very 
closely crisped margins. Older parts of the midrib mycorrhizal. 

Possibly a compact form of C. crkpula adapted to the dry 
climate of Laliul. In the present species the plants occur 
singly and not in tufts as in C. cvupida. The plant grows up 
from a cylindrical bas^aJ portion, then horizontally, and at the 
end of the season bends down again. 


Family V. ANEURACEAE. 


Thallus fleshy or membranous, in Metzgena with a sharply 
defined midrib and a lamina composed of one layer of cells. 
Male and female inflorescences on short branches. Capsule oval 
or cylindrical, 4-valved, composed usually of two layers of cells, 
of which the inner possesses more or less distinct semi-annular 
bands. Elaters either free and tapering towards each end with 
one broad spiral band, or fixed, short and obtuse with an 
indistinct spiral band and persistent as erect tufts at the apex of 
the valves. 

^ XXXL ANEURA Diim. 

Rlauinlla S. P. Gray, Nat. Arr. Brit. PI. 1 p, 683 (1821). 
An<^}ir(( Dam., Comm. Bot. p. 115 (1822). 

Thallus fleshy, often pinnately branched, with usually a 
broad midrib. Epidermal cells usually smaller than the inner cells. 
Sex organs on short lateral branches. Male branches with a more 
or less circular outline, distinct, margin more or less papillate ; 
antheridia usually biseriate. Female branches very short, margin 
laciniate, enclosing 2-8 biseriate archegonia. Perianth absent. 
Calyptra large, cylindrical or clavate, fleshy, ahvays with papillae 
at the apex* Capsule longly pedicellate, oblongmylindric, open- 
ing by four valves to the base, wall of 2 layers of cells, cells with 
semi-annular bands. Spores small. Elaters short, attenuate, 
mono-spiral. Fixed elaters persistent as erect tufts on the 
apex of valve. 

—“The capsule has a columella- like structure project- 
ing from the apex into the cavity of the capsule and bearing a 
number of fixed-elaters. On dehiscence this structure also 
divides into 4 pieces along with the 4 valves and the fixed-elaters 
remain attached to them sticking outwards. 

Gemmae are not uncommon in some species. They are 
usually 2-celled and are formed endogenously in the cells of the 
u|)j)cnuosfc layer of the thallus, becoming free by the rupture of 
the cell wall. 

Ill 
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Key to the Species. 


Tlialliis lobes broad, nsnally fleshy, 

plants occurring singly or in patches A, indica. 

Thallns lobes long and very narrow, 

Plants densely overlapping .4. Levieri, 


66. Aneura indica St. (Ms.). 

Anetira indica St. (Ms.); Kashyap, Jour. Bomb. Nat. Hist. Soc. 
VoLXXM P. 280 (1917). 

Dioecious. Thallns simple or irregularly piiinately branch- 
ed or forming rosettes, loosely attached to the humus or closely 
attached to the soil. Lobes up to 8 cm. long and 5 mm. l)road, 
thick or thin, margin undulate, slightly raised or flrmly fixed to 
the soil. No distinct midrib, thallns gradually thinning towards 
the margins ; greatest thickness in the middle 8-18 cells. Cells 
of dorsal epidermis flat, convex, or strongly papilliform. Male 
plants smaller, irregularly branched, branches rather long and 
narrow, thick, fleshy, margin turned upwards. Antheridia on 
small branches with a circular outline, restricted to the central 
part of the dorsal surface. Archegonia with filamentous or small 
fl.at green scales. Sporogonium (from tlie South Indian Speci- 
mens): seta 6 rnin. long; capsule shortly cylindrical, 2’5 mm. long. 
Both layers of the capsule wall with thick brown ariiiiilar bands. 
Spores lamellate. Avith a broad margin, 20-80 d-'.. Elaters mono- 
spiral, 190 [x long. 

Hab. Moist rocks, among grass and moss in the hills, 
or on moist earth in tlic ])lains. 

Distrib. Common. AV. Himalayas, ,000 feet), 

Scthasacl-^ }fi(s^O!)ric ((>,000 to 

7,000 feet), etc ; Lalml, Kyelanij (1 0,000 feet). 
Occasionally occurs in the Punjab jdains also, 
Lahore, South India (Paugachariar). 

.Vofc.—This plant is extremely varial)le. In moist sliady 
]')laces in the liills the plants remain thin and light green, 
only loosely attached to the soil: while in oxposcnl places (in 
the plains) tlie plants are thickj fleshy, deep green, and firmly 
fixed to the soil. Dorsal epidermal cells of plants from moist 
places are flat, and of those from exposed jdaces are convex to 



Plate XXIII. 


ANEUEA. INDICA. 1—6. 

1. A sterile plant. 

2. A male plant. 

3. A female plant. 

4. T.S. of thallus form Simla specimens. 

4a. Portion of above magnified to show epidermis. 

5. T.S. of thallus from Chamba valley specimens. 

6a. Portion of above magnified to show epidermis. 

6. T.S. of thallus from Sialkot specimens. 

6a. Portion from a similar section to show epidermis. 

ANETJEA LEVIEEI. 7. 

7. A plant. 
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(listiiictiy papillate. The dorsal epidermal cells of the male 
111 arils arc always papillate. As a consequence the length of the 
upper epidermal cells is very variable. 

67. Aneura Levieri Schff. (Ms.). 

Levieri Schff. (Ms.), St„ Sp. Hep. Vol. I, p. 261 (1899). 

Plants brownish, densely overlapping in thick patches, 
vei’y rniieli branched in an irregularly pinnate manner, up to 
It) inm. long. Lobes linear or linear-oblong, ultimate branches 
q uadrate or obo vate-oblong, or linear in very moist places. No 
distinct midrib. Main shoot up to 8 cells thick, biconvex in 
cross-section; cells all alike or epidermal cells rather small. 
Rest not seen. 

llalj. Moist rocks. 

Distrib. (Jliamba-Ghauri Road, 6,000 feet: Pangi, in running 
water, near Shaielni, 8000 feet. 

Xftfe—TlieVMigi specimens are much longer, up to 40 mm., 
but tlic older parts are dead. They are also thinner and the 
ultimate lobes are oblong or linear-oblong. 

# # 

XXXII. METZGERIA Raddi. 

Eaddi in Att. Soc. Scient. Mod. 18 p. 34 (1918). 

Thalliis membranous, usually dicliotomously or sometimes 
pi miately branelied, with ventral innovations arising from the 
sides of the midrib. Midrib slender, sharply defined from the 
wings, wing of one layer of cells. Sex organs on greatly 
reduced ventral branches. Antheridia few. shortly pedicellate, 
globose. Female branch curved into an obcordate involucre 
fumislK'd with hall’s. Eerianth absent. Oalyptia thich, 
tieshy. clavate. hairy. Capsule shortly pedicellate, ohlong- 
oviil.'l-valved. wall of 2 layers of cells, the outer with nodular 
thickenings, the inner with indistinct annulai bands. Spores 
small, spherical, smooth or minutely papillate. Elaters long, 
attenuate, monospiral, the spiral band broad, reddish brown. 
I^'ixed elaters partly persistent as erect tufts on the apex of the 
valves. Cremmae discoid to linear, 
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Note. — The genus is at once recognised by the distinct 
midrib and l-layered wing. 

Kej/ to the species. 

Plants with straight bristles all oyer the surface 

and the margins M., piibescens. 

Plants with long slender hairs only on the under surface 
of the midrib and along the margins if. hlnmlayensis, 

68. Metzgeria pubescens Raddi. 

Metzgerio pubescens Eaddi in Att. Soc. Scient. Mod. 18 p. 46 
(1918). 

Dioecious. Plants forming rather large patches on rocks, 
or thin layers on mosses, etc., yellowish green. Thallus up to 
60 mm. long and 2 mm. broad, irregularly pinnate or more or 
less distinctly dicliotomous, margin undulate, wing sometimes 
interruptetl; tliickly beset on both surfaces and margins with 
straight bristles. Ventral innovations very common. Midrib 
subterete, highly and almost equally arched on both surfaces. 
Cells of the wing 5-6-angled, not elongate, 32-40 in diam., 
walls thin, angles hardly thickened. Male branch with hairs 
only on the postical surface. Female branch with hairs on both 
surfaces. ' 

Hab. Moist shady rocks. 

Distrib. Common 7,000—10,000 feet. Dalhousie-Chamba 
road; Chamba-Pangi road: Kulii, Bhaboo pass; 
Kumaon, Mussoorie, near Gangotri, etc. 

Note, — The plant can be very easily recognised by the 
densely arranged bristles on both surfaces of the thallus (midrib 
as well as t lie wings) and along the margins. Tlie plant varies 
greatly in size and mode of branching. Home plants a, re long 
and robust extending up to 50 inm. in length, and up to 2 iiim. 
in breadth of lobes, and are always pinnate. Others are much 
smaller, delicate, not exceeding 1 mm. in breadth and they are 
more or less distinctly dichotomous. Intermediate forms are 
also met. with. 
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Plate XXIV. 

METZ(xEEIA PUBESCENS. 1—2- 

1. Fcnir plants showing habit. 

2 . Two T.S. of thalliis. 

METZGEEIA HIMALAYBNSIS. 3-5. ^ . • 

3. A plant. 4. T.S. of thallus. 6. Part of the wing m 

surface view, with marginal hairs. 

BLASIA PUSILLA. 6-10. ^ 

6 A plant. 7. A plant bearing a flask-shaped gemmae- 
' receptacle. 8. An amphigastrram. 

9. Two stellate gemmae. 10. Gemma from the as *- 
shaped receptacle. 

PELLIA GALYGINA. 11-12. 

11. A male plant. 

12. A female plant. 
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69. Metzgeria himalayensis Kashyap. 

Metzge/iia Jour. Bom. Nat. Hist. Soc.. 

Vol. XXVI., 1). 280 (1917). 

Metzgeria eurvueta St., Sp. Hep, Vol. VI, p. 49 (1917). 

Monoecious. Plants deep green, dichotomous, up to 
15 mm. or more long. Lobes up to 4 mm. long and up to 1 mm. 
broad. Midrib lamina plane or undulate, occasionally 

interrupted. Long hairs present on the undersurface of the 
midrib and along the margins, the rest naked. Midrib 4 to 6 
cells thick and 0-4 cells broad through the centre. Epidermal 
cells of the midrib 2/2. Lamina in older parts up to 14 cells on 
each side ; cells 82 [j. x 30 [r. Male branches without hairs. 
Female branches with numerous hairs. 

Hab. Moist places. 

Distrib. Fairly common from 5,000—9,000 feet. Dalhousie^ 
liulii, Bhahoo pas^r, Miissoorie; etc. 

Note . — The number of hairs on the thallus in this species 
varies very greatly. Sometimes there is a regular fringe all 
along the margin and many hairs may be met with on the ventral 
side of the midrib. In other eases only a few hairs are met 
with, here and there, on the margin, and none may occur on the 
midrib. The hairs may be straight, long and slender, or hamate. 


Order IV. 


SPHAEROCARPALES. 

(Tametopliyte a tliallus, without air-chambers and pores. 
Rhi;?oids sinooth. Each antheridiuin and archegoniiim enclosed 
in a special envelope. Sporogoniuiii with a large foot and a 
short seta. Capsule wall one-layered without fibrous bands on 
the cells. Sterile cells thin- walled and disappearing at maturity. 
Dehiscence irregular. 

Family VI. RIELLACEAE 

Aquatic. Thallus erect or ascendingj with a dorsal vertical 
wing and lateral leaves. Other characters the same as those of 
the Order. 


XXXIIL RIELLA Mont. 

MeUa Mont., Ann. Sc. Nat. 3, XVIII, p. IL (1852). 

Plants thallose. small or medium, delicate, light greem erect 
or ascending, with thiii-walled rhizoids at the base, under water, 
occasionally on moist soil when water has flown away. Midrib 
in section elliptical, central cells eloiigat(*d, cortical cells 
pareiichymatoiis. Branching furcate. Wing arising from the 
dorsal side of the midrib, l-layered, deli(*atc, narrow at the 
base, well developed above, falcate-rotund at the apex: inargiii 
entire, or slightly lobed or incised, plane or sliglitE^ undulate. 
Leaves on the dorsal side, on the right or left of the wing, 
rudirnentary or well developed. Antheridia on tlie margin of the 
wing, immersed, in i*owb, shortly pedicellate, ovoid, each 
surroiinded by an envelope, pajiillae iiiconspiciions. xVi-cln^gonia 
from the dorsal side of the midrib, each surroiuide<l hy an in- 
volucre, involucre large, l-layen*ed, ovoid, in ihe upper portion 

■■ -116. ' 







Plate XXV. 


RIELLA INDICA. 

Four plants showing habit. 
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more or less inflated, opening small. Calyptra strong, 2-layered. 
Capsule, spherieal. wall 1-layered, pedicel short, foot thick- 
Spores large, teii-ahedral, minutely reticulate-lamellate. Sterile 
(•ells a lilile. smaller than the spores, hyaline, without any spiral 

bands. 

Xof (\ — The dorsal wing distinguishes this genus from all 
iither liv<‘r worts, and the plants of this genus are always aquatic. 
The sterihd cells are disorganised when the spores are ripe. 

70. Riella inclica St. (Ms.) 

AVV//n iiHH.ra St. (Ms.), Kashyap. Jour. Bom. Nat. Hist. Soc. Vol. 
XX V, p, 279 (,1917). 

Plants submei'ged, erect or ascending, firmly fixed to the 
.mu(.l liy the rhizoids, often in dense patches, light green, simple 
or {)uce or twice forked, up to 10 mm. long. Often many 
brandies are given off from the base and plants have a 
tufte<l habit. Wing well developed in early stages, up to 2 mm. 
broafj, in the fertile portion small and interrupted. Lateral leaves 
(bracts) long and narrow, linear, conspicuous. Involucres up to 
() on each plant, densely situated, cylindrical, pointed, up to 
2 mm. long, cells x)apilli~form. Spores reticulate on the convex 
sidtc 7-H reticulations in the diameter, the angles projecting as 
s]>iucs. inerely spinous on the fiat sides, 60-70 [x, 

Hal), In shallow^ water in a water channel of the 
Shalamar Garden, Lahore; occasionally on mud. 

— The plants were first found in the months of 
Fi‘brnnry and Ma,rch of 1913 and 1914. This is the only species 
of the gtoms so far found in India. 
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SYNOPSIS. 

{Species resfrided to India onh/ are marked a- it h an asterisk'" 
Phylum :—BEYOPHYTA. 

Clas.s HEPATICAE. 

Order 1, ANTHOCEROTALES. 

Family 1, ANTHOCEROTAGEAE. 

- Genus I, ANTHOCEROS 
Hpeeies 1, A. ei*eetiis * 

2, A. himalayeiisis * 

•3, A chambeiisis * 

4, A. Gollani * 


5, A. Lougii 


Genus II, NOTOTHYLAS 
(), N. indiea * 

7, N. Levieri* 

Order II, MARCHANTIALE8 

Family II, MARCHANTIACEAE 
u," Genus III, MARCHANTIA ' 

8, M. polymorpha 

9, M. palmata 

10, M. nepalensis* 

11, M. simlaruv-’ 
Genus IV, PRETSSIA 

1‘2, P. quadrata 
Genus Y, WrESNERELLA 

13, YV. ilemxdata 
.Genus VI, DUMORYIEHA 

14, D. hirsuta 

Genus YII, CONOGEPJI ALUM 

15, C. r-ojiicuin 

Genus VIII, IXTNULARIA ' 

16, L. crueiata 

Genus IX, EXGRMOTII EGA 
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17, E, tubeiifera/^ 
Germs X, STEPHEXSOXIELLA. 

18, S. breYipedimculata 
Germs XI, ATTCHISONIELLA. 

19, A. binral^yensis 
Genus XU, CYATHODIUM 

20, C. tuberosuip'*' 
Genus XIII, TARGIONIA 

21, T. hypopliylla 
Genus XIV, CEYPTOMfTRIlTM 

22, C. liimalayense * 
^'lerms XV, MASSALOXGOA 

23, M. tenera 

Genus XVI, EIMBRIAEIA 

24, P. Blurneana 

25, F. august a'*’ 

26, P. pathankotensis 

27, F. mussuriensis 

28, P. reticulata 

29, P. maculata* 

30, P. nepalensis'*' 

31, P. parvipora;^' 

32, P. sanguinea''' 

33, F. multiflora'*' 

34, P. Gollanr^^ 

35, P. papulosa'*' 

Genus XVI r, GRIM ALMA 

36, G. indica /^' 

Genus XVIII, REBOULIA 

37, R. liemispherica 
Germs XIX, PLAGIGCHASMA 

38, P. articulatum 

39, P. appendiculatum 

40, P. simlensis 4^ 

41, P* intermedium 

42, P. cordatum'^ 

43, P. quadricornutum' 
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Genus XX, SAUCHIA 

44,8. spongiosa 
Genus XXI, SAUTEEIA 

45, S. alpina 

■ Genus XXII,\ATHALAMIA 

46, A. pinguis^*' 

47, A. dioica* 

48, A. pnsilla’^ 

Family III, RICCI ACEAE 

Genus XXIII, RICCIOCARPUS , 

49, R. natans 
Genus XXIV, RICCIA 

50, R, pathankotcnsis 

51, R. liirnalayensis * 

52, R. raelanospora 

53, R. ruliusta * 

54, R. cruciate/'’ 

55, R. sanguinea*^' 

56, R. fluitans 

Order III, JUNGERMAXXI ALES 

Family IV, CODONI ACEAE 

Genus XXV, FOSSOMBRON 

57, P. liimalayfUisis 
Genus XXVI, SEWABL)1ELLA 

58, S. tuberifera 

Genus XXVII, PETAI/)PIiyT;LlB 

59, P. indicnm 
(lenus XXVIII, BLASIA 

60, B. pusilla 
Genus' XXIX, PELLIA 

61, P. calycina 

: ' 4 F 2 . P/aspipliylla ' , 

63.' P. 'N'eesiana ' 

Genus. ■XXX,GALYCnLARIA ' ' 

:/■ 64, G.''crispula**v' . 

65, CC’compaetiG 
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Family Y, ANEURACEAE 
Genus XXXI, ANEURA 

66, A. indica * 

67 , A. Levieri * 
Genus XXXII, METZGERIA 

68, M. pubescens 

69, M. himalayensis * 
Order IV, SPHAEROCARPALES 

Family VI, RIELLACEAE 

Genus XXXIII,- RIELLA 
70, R. indioa '* 


Total number of Genera 33 

Genera restricted to India 6 

Total number of species ___ 70 

Species restricted to India 50 

Species restricted to the Himalayas including the 

foot of the hills, rarely in the plains ..... 34 

Species met with in the hills as well as the plains. „ 

Xos. 1, 17, 20, 38, 61, 53, 67, 68 ...... g 

Species restricted to the plains up to the foot of the 
hills. Nos. 6, 26, 50, 52, 64, 65, 59, 70 ......' g, 



ALPHABETICAL INDEX TO GENERA, 
SPECIES AND SYNONYMS. 

{8ijnom/ms are in italics) 


AITCHISONIELLA Kash* 51 


hiinalayensis Kash. 51 

ANBURA Bum. Ill 

indiea St. 112 

Levieri (Scliiffn.) St 113 

ANTHOCEROS L. 24 

chambensis Kash. 27 

erectiis Kash. 25 

Gollani St. 27 

himalayensis Kash. 26 

Longii St. 28 

ATHALAMIA Falconer 85 
clioica Kash. 87 

pinguis Falconer 85 

pusilla (St.) Kash. 87, 

BLASIA Micheli 104 

pusilla Micheli 104 

, OALYOULARIA xMitt. 108 
compacta Kash. 110 

crispula Mitt. 109 

CLEVEA Lindb. 85 

GoUani Levier. 85 

, CONOOEPHALIIM Meeker # 
conicum (Ij.) Necker 44 

„ ORYPTOMITRIUM Austin 58 
himalayense Kash. 59 

CYATHODITTM^Kuiize 53 
aureonifens (Grifi.) Schiffh, 55 
cavenarum Kiinze 55,57 
penkillaftun iyi. 53 

tuberosum Kash. . 53 

DIJMORTIERA R. Bl ’et. 

Mees • 41 :■ 

hirsuta Sw. R. BL et Maes 42 
velufina Scliitfn. 42 

EXORMOTHECA Mitt 47 
Gollani St. 47 


tuberifera Kash. 47 

,FEGATELLA;BMAi 43 

conica Eaddi 44 

FIMBRIARIA Nees 61 

aiigusta St. 63 

Blumeaiia Nees ■ , 62 

Gollani St. 69 

maculata St. 66 

niiiltiflora St. 68 

mussuriensis Kash. 64 

nepalensis Tayl. 6>6 

papulosa St. 69 

parvipora St. 67 

pathankotorisis Kash. 63 

reticulata Kash. 65 

sanguinea L. et L. 67 

FOSSOMBROXTA Baddi 98 
himalayensis Kasli. 99 

Levieri St. 99 

GRIMALDIA Raddi 70 

dichofoma Raddi 71 

indiea St. 70 

GOLLANIELLA St. ' 87,88 
pusUla St. 87,SS 

LUMTJLARIA ^lirdieli 45 

cruciata (L.) Ihiin 46 

MARCHAXTIA 14. 31 

nepaleuvsis L. et 14. 36 

;palmata Nees 34 

polymorph a 1^. 32 

simlaria St. 37 

MASSALONGOA St. 60 

ten era St. 1)0 

METZGERIA Raddi 113 

curvisefa Rt. 115 

himalayensis Kasli. 115 

piibescens Raddi 114 
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KOTOTHYLAS .Sullivant 

.inclic3a Kasli. 

. Levieri Scliiffii. 

PELLIA Eaddi 
calyciiia (TayL) Nees 
epipliylla (L,) Lindb. 
Neesiaiia,, (G-.) Limp 

PETALOPHYIilJJM 
■(xottselie 
iiidieiim ' Kash. 

PLAGIOCHASMA L. et I 
appeiidiculat-am L. et L. 
artieiilatxim Kasli. 
cordatiim L. et L. 
intermedium L. et Cx. 
c|uadricornutam St. 
sinilensis Kash. 

PREISSIA Corda 
ciiiadrata (Scop.) Kees 

EEBOULIA Eaddi 
liemisplierica (L.) Eaddi 

EICCIA LA ' 
cruciata Kash. 
tliiitans Ij, 


Frostii Austin 
himalayensis St. 
melanospora Kash. 
pathankotensis Kash. 
robusta Kash. 
sanguinea Kash. 

EICCIOCAEPUS Corda 
natans (L.) Corda 

EIELLA Mont, 
indica St. 

SAUCHIA Kash. 
spoil giosa Kash. 

SAUTEEIA Nees 
alpina Nees 

SEWAEDIELLA Kash. 
tuberifera Kash. 

STEPHENSONIELLA 

Kash, 

brevipedunculata Kash. 

TAEGIONIA L. 
hypophylla L. 

Micheli Corda 

WIESNEEELLA Schiftn, 
denudata (Mitt.) St. 
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Climatic Details of some Imi^ortant Places. 

LAHOEE. 

Height above sea level ... .*• TOO'. 

Average annual rainfall ... ... 19'58". 

In summer the temperature goes up to 115*'^ E. or sonu^tiines 
even more. In winter during the nights tlie teniperntnrt* uri 
the grass falls below 32° F. and for a couple of months there is 
hoar frost of 5*^ to 10°. The rain falls mostly in rluly and August, 
but a small amount falls in winter also. Tlie summer is very 
hot and dry being quite hostile to the growth of tiny and tielicaie 
plants like Liverworts. 

SIMLA. 


Height above sea level ... ... 0.000' to H.OOO'. 

Average annual rainfall ... ... 03". 

The mean maximum temperature in winter { I )(M;»em])er to 
February) ranges between 49°. 4 F. and 44® .5 F. and the mean 
minimum temperature between 39°. 1 F. and 34°.5 F. The mean 
maximum temperature in summer (iji .June, tlie hottest month) is 
74°.4 F. and the mean minimum is <>1°. 0 P\ 

Snow falls in winter which is the resting season. Tlie rain 
chiefly falls from July to September. 

MUBSOORIE. 

Heiglit above sea level ... ... 0,000 tu SjCiO', 

Average annual rainfall ... ... ,1{)9*09". 

Tlie climate is very much like that of Simla,. As the stutitjii 
has got a moist and humhl climate the Ihqmtic flora is vm‘y 
rich. ■■ 


DALHOUSIE. 
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Height, above sea level 
Average annual rainfall 


tbOCK) to SlXiO'. 
H3'88", ' 
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Being further north west to the above mentioned stations 
the cliiiiate is not as suitable as that of the two stations, given 
above, therefore, the vegetation is a little less luxuriant. 

KULU. 

Height above sea level (Nagar) 5,780b 

Height above sea level (Sultanpur) .4,000b 

Average annual rainfall. (Nagar) .49*4". 

Average annual rainfall (Sultanpur) 3974", 

Snow falls in winter at Nagar and the winter is severe in the 
higher lying tracts of Kulu, and in sheltered places snow lies 
well till April. The mean temperature from June to August at 
Sultanpur is about 75^ F. Mean minimum from January to 
February 4P F. (Kulu Gazetteer). 

CHAMBA. 

Height above sea level ... ... 3,027b 

Average annual rainfall ... ... 47*6". 

Mean maximum temperature ... ... 77^.7 F. 

Mean minimum temperature ... ... 66^.6 F. 

In the Ravi Valley the climatic conditions vary with the 
altitmie. In the lower iiortion of the Valtey, from the capital 
(hnvnwards they are of a semi-tropical character. The heat is 
great and rainy season well marked, while the winter is mild 
and the snovvfall light. In the capital the maximum tempera- 
ture reeorderl is 108'^.3 F. and the minimum 30°.3 F. From the 
capital upwards the conditions are more severe, and vary from 
teTn|x‘rate to semi-arctic. Arctic conditions prevail along the 
high ranges for several months in winter- In the Brahmaur 
AVizarat the summer is mild, but winter is severe. (Chanba 
i J azeittan’). 

KYELANG. 


1 leiglit above sea level -- ••• 10,000' 

A verage annual rainfall including winter 

(melted) snow ••• 23" 

Average aiinual rainfall not including 

winter snowfall ... . ■ 6" ■ 
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The climate of Lahnl is most braeuig’. The ni]' is crisp and 
keen especially in the Valley of the Chandra ; that rd* thc^ Bhaga 
Valley at Xyelang has not quite the same vigorocis quality. 
The maximum temperatures at Kyelang range IVoin F. in 

February to 73^.6 F. in August, the niininiuni From 13^.4 F. in 
February to 50°. 2 F. in July. Lahul is set in a basin, tln^ edge 
of which consists of enormous mountain ranges. Tli(*se baiTiei's 
keep oft the monsoon currents, causing the ]*ain tn spend ilself 
on their south and west faces. In consec|n<*nce t!n^ sunimer 
rainfall in Lahul is scanty, aftecting on the a,vera,g<‘ no more 
than three days in each month. The total rain fa 11 dni’ing the 
whole season from June to September is aixjut r>". i )n the other 
hand nearly three times as much iireciihtatifui. (xunu's < luring the 
period of December to May, and is then ass«Kdated nniitdy with 
storms of high elevation which traverse Xertheim India from 
west to east and pass over the mountains which obstruct tlie 
monsoon in sunimer. (Kulu (jazetteer). 

In the Chandra Bhaga Valley the climate is temperatr* in 
summer and semi-arctic in winter. As the lowest allitmle in tlie 
Pangi Valley is 7,000 feet, no great lieat is felt. Tin* summer is 
exceedingly mild and pleasant, while owing to tlie scanty rainfall 
the degree of humidity is always low. ''Fhe winter, however, 
is very severe. Sno^v commences to fall in October but <14 H‘s not 
lie permanently till December, after wlilch tlie whulo valley 
is under snow till March or April. (Ohainba Oazcttei*r). 

LEH (LADAK). 

Height above sea level . ll.OOOb 

Average annual rainfall JV', 

"Winter is very severe. Gold and drywindsareprcvahmt 
in the whole of Ladak. Trees are met wit li mily in low lying 
sheltered places. In Eupshu the altitude of tin* platea.u is from 
13,000 feet to 16,000 feet at ditlerent lihu-es. and 1 hi‘ cliiiiatt‘ is 
extremely rigorous there are absolutely no ti-ev^s thei’tc 
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Liverworts op certain localities. 

{Species of the Acrogynous Jimgermmniales are not included). 

1. Panjab plain (Lahore, etc.). 

1. Antlioceros liimalayensis^ Lahore. 

2. A/nflioceros cliarnbensis^ rare, Sialkot. 

3. MarcJiantm pahnata, common, everywhere. 

4. llarchantia 7iepalensis^ common, everywhere. 

5. Cyathodmm tuberosum., rare, Jullundur. 

(). Finibriaria patJiankotensiSj fairly common, Lahore. 

7. Grirnaldia indica^ rare, iimritsar. 

8. Flagioehasma appendiculatum^ common, Lahore. 

9. Ilagiochis articulatum^ rare, Lahore. 

10. Riccia patJiankotmsis^ rare Lahore. 

11. Riccia hirnalayensis^ rare, Lahore. 

12. Riccia robiistaj common, Lahore. 

13. Riccia cruciata, rare, Lahore. 

14. Riccia sangtiinea. very common along rivers every- 

where. 

15. Aneiwa mdicctj rare, Sialkot, Lahore. 

16. Fossoridmmia himalayensis, rare Lahore. 

17. Pdedophylluin indicumj fairly common on riverside, 

Lahore. , 

18. Riella indica^ rare, Lahore. 

The number of species becomes larger and individuals of 
species more iiiinieroiis as we go to the foot of the hills. 
The two species of PiagiocJiasma., Grirnaldia indica., Fimhriaria 
pathankotcnsis. Riccia pathankotensis and Riccia himalayensis 
hecome particularly common. Ricciocarpus natans and Riccia 
ffuifatss arc met with at Peshawar. 

h Pangi and LahnI (Chandra-Bhaga Valley) 8,000 to 10,000 ft. 

1. Marchantia polymorplia., fairly common, 

2. Preksia quadrata^ very common. 
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3. Dff moHiem Mrsuta^ not comriioii. 

4. Fltii}>naria reficKJafUj above Kyelang. 

5. Orimaidla mdica. above Kja^lang. 

6. liehoHlm liemisphermi, comrnoii. 

4“ 7. Athalamia pusilla. above Kyelang. 

8. Riccia robusta, above Kyelang, 

9. Ajmrra indka^ Kyelang. 

10. }*(dlia vahjcina^ eonimon. 

11. hdlia ei)i}d\i]n(i.\>\mk^^ 

12. CaljfvuJana roinpada, Kyelang. 

The following have been met with in the (liamlfii \'a]!f*y 
a|ove 13/}00. 

8cmdim iipongiosa. Dokpo (Tongma, abniu bo.UDO ff*et. ainl 
just below the top of the Manli pass. 

Riccia robmtaj Ghandra Dal. 

3. Spiti. 

RebonUa lumiisjAierka. 

Rkcki rohusta- 

Specimens were collected only between the Maiili. j)ass 
(coming from the Cliaiidra Valley) and Losar, 

4. Transhimalayan region (Ladak etc.) 

1. Alarchantia pol gm or pha^ hi^yoml tin* Bafolarlui pHss 
near Kinliiiig, about 164)00 feet : Kargil, Leli, etc. 

2. Preima qimdrata^ beyond the Baralachupuiss mar 
Kinlung, about 154)00 feet. 

3. Sanchia spongiosay beyond the Baralaeha pass’* near 
Kinlitng, a little below^ 15,000 feet, 

4. PlagiocJiasmaa/rfk^^^ 

Onlyafoliose acrogynous species has been found in Zaiiskar. 
at about 144)00 feet. Only the upper part of tlie Valh^y above 
Tangse has, however, been visited. More species may ho e.x- 
pectcd in the lower parts,. ■ 
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5. Kashmir Valley. 

Tile list is very incomplete, specially as there is a great 
range of altitudes, 

1 . J / iurluin fid palmcita. 

2. Mfurhdiifld nepalensis. 

H:" Pirissid qaadrata., 

4. JlebodUa hi^ynkplierica. 

5* / ddf/loduhsiiid appendiculcdum. 
f). Fimhriarid deticuiata. 

7. Itirvlovdrpdi^ natam. 

8. Pdiia vdlijchid. 
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